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SYNOPSIS OF ABSTRACT 

Under the Contract (No.94/003) with UNIDO on the Project titled 
"the Assistance in the Establishment of the Centre for Management 
Methods of Statistical Process Control - Phase I"(UNIDO Project 
No.TF/BRA/92/BlO), as the subcontractor JUSE has conducted the 
following three kinds of actions for the Project to help the Carlos 
Vanzolini Foundation(FCAV), the University of Sao Paulo, to establish 
a TQC training centre called the Centro Internacional para 
Productividade e Qualidade(CIPQ) Sao Paulo, in Brazil. 

(1) Preliminary evaluation of managerial systems currently in 
use in Brazilian manufacturing: To be specified, a survey for 
TQC (Total Quality Control) implementation status was carried out 
by visiting a number of manufacturing firms that were selected by 
FCAV. In general, it was revealed that full scale of TQC-concept
education programme were necessary to conduct Brazilian Industry 
fields. 

(2) Two-week TQC training of 6 Brazilian faculty from FCAV 
at JUSE in Japan: The training consisted of a semi~ar and lectures 
covering overdll TQC concepts and methodologies for one week and 
plant visits for another week. The purpose of the training programme 
was to make the six faculty of FCAV familiar with the Japanese 
approaches in the implementation of TQC. To be more specified, 
the training focused on the latest thoughts, concepts and techniques 
of TQC that generally adapted in daily operations of Japanese companies. 
As the result, however, it was revealed that unless further extensive 
refreshing courses were organized by JUSE, the supports as 
subcontractor to the Brazilian industry or CIPQ would not be 
sufficient enough in the implementation of TQC. 

(3) Thre~-day seminar as a TQC orientation programme for Brazilian 
top management: With a FCAV's arrangement, the seminar was organized in 
a hotel in Sao Paulo inviting BraziliaP industry's top management. 
The aim of the seminar was to inspire top management in Brazilian 
industry the necessity of TQC by showing its concept, the implementation 
cases, and the methodology. It was revealed that not only top 
management but middle-management and facilitators need to receive 
intensive TQC training if Brazilian industry is to fully understand 
survival and predominant competition enhancement necessity. 
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1. INTRODUCTION 

1-1. SUBJECTS OF THE REPORT 

(1) JUSE functioned as the "subcontractor" of the UNIDO 
project of TF/BRA/92/BlO to support FCAV. At the outset for this 
purpose, according to the subcontractor's Terms of Reference of 
the project, JUSE sent two TQC sp~cialists to Brazil from September 
26 to October 6, 1994, for the preliminary evaluation aiming at 
making a status survey in Brazilian industry and recommending the 
education schemes for professional facilitators of FCAV. 

(2) Fro~ March 6 to 17, 1995, TQC implementation seminar for 
six selected fa~ulty members of FCAV was organized as two-week 
education progra~me. The first week from March 6 to 10 was a seminar 
in class-room type and the other week from March 13 to 16 was plant 
visits to verify TQC implementing 
status at site. 

(3) Under the complementary UNIDO project (DP/BRA/92/004) with 
the same title, three-day seminar as TQC orientation programme for 
Brazilian tcp management was organized on September 12, 13 and 14, 
1995, in S3o Paulo, to have them being familiar with TQC concepts 
implementation procedures. 

1-2. PURPOSES OF EACH ACTIVITY 

( 1) Two-wee:~ preliminary evaluation 

It was organized to identify and verify how the Brazilian 
firms currently implement TQC. Other purposes were to collect 
some kinds of quality related information, and to establish 
education curriculum for FCAV faculty. 

The report on the preliminary evaluation refers to 
the JUSE specialists' identification and verification of current 
problems and conditions in Brazilian industry, and suggestions of 
developing quality improvement activities in the industry. Also, 
the education programme for six faculty members of FCAV for 2 weeks 
in Japan was developed. 

(2) TQC implementation seminar for six faculty members of FCAV, 
from March 6 to 17, 1995 

The report is to fill in the detailed contents of the seminar 
and the plant visits programme with the seminar materials. It is 
important to refer to the six faculty's feedback after receiving the 
TQC implementation seminar. 

(3) Three-day seminar as TQC orientation programme for Brazilian 
top management on September 12, 13 and 14, 199~, in Sao Paulo 

The report is to fill in the curriculum of the seminar as well 
as a brief observation of the seminar. It is important to refer to 
JUSE specialist's comments and rec0mmendation to the seminar. 
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1-3. PLAN OF TREATMENT 

As mentioned in 3. Body, 3-1. General Terms of Reference 
Implementation, this programme of TF/BRA/92/BlO started with 
preliminary evaluation by two JUSE TQC specialists. Based on the 
evaluation, the follow-up training programmes for FCAV's faculty 
(Two-week TQC Training programme) and Brazilian industry personnel 
(Three-day seminar in Brazil) were made. For this procedure, the 
both programmes took the situations of current Brazilian TQC activities 
into consideration. For example, the two-week TQC training programme's 
subjects were selected by the two specialists. 

2. PRELIMINARY SECTION 

2-1. TWO-WEEK PRELIMINARY EVALUATION 

Ten companies out of the eleven companies selected by FCAV 
were visited by two JUSE specialists to identify their TQC implementation 
or understanding status among the top/senior management. Through this 
survey, it became apparent that TQC concept is not fully implementec yet 
in Brazilian industry and that mostly the inspection oriented methods 
are used. 

More specifically; 
- None of top manag·~''!lent commit for survival or predominated 

competition. 

- No systematic and scientific management programmes are 
implemented for customer satisfaction. 

- Quality improvement awareness in their responsibility is not 
assigned to each workshop, nor familiar with necessary 
corrective action by statistical methodology. 

- Middle-management are neither challenged nor motivated with 
continuous improvement better than competitors' situation 
(bench marks) in their daily routine work. 

2-2. TWO-WEEK TRAINING PROGRAMME 

e - It is f~lt. that a continuous programme for the six FCAV 
fac•1lty members be necessary to bring up them to the core 
persons of CIPQ. 

2-3. THRE~-DAY SEMINAR FOR BRAZILIAN TOP MANAGERS 

- The seminar could conclude that Brazil~an industry is 
surely interested in TQC concept and implementation 
programme and keen to understand them. However, at this 
stage, some misunderstandings are apparent among them 
so that the follow-up programmes are necessary to enco~rage 
them continuously and have them understand up to the level 
for surviving global competitions. 
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3. BODY 

3-1. GENERAL TERM OF REFE ... ENCE IMPLEMENTATION STATUS 

JUSE has implemented the activities of TF/BRA/92/BlO to carry out 
the subcontractors' terms of reference(TOR) with the following 
schedule: 

Activities 

TOR Output 1: Customized Teaching Material 
for Use at CIPQ 

- Preliminary evaluat~on (1-a. and 1-b.) 
1-a. Two specialists from JUSE attend briefing 

and coordinative meeting with staff of 
FCAV (one week) 

1-b. After 1-a. the two specialists receive 
orientation and evaluate the quality 
control systems in major industries, 
and interview manufacturers (one week) 

1-c. Preparation of training programmes and 
course material in Japan 
(English ver3ion) 

Schedule 

September 26, 
to 

October 6, 1994 
(2 weeks) 

After 1-a. and 1-b. 
till the following 
2-a. and 2-b. 

TOR Output 2: Trained Brazilian Faculty in the Field of TQC 

- ~wo-week TQC training programme (2-a. and 2-b.) 
2-a. 1 week TQC Seminar in Japan March 6 to 10, 

2-b. 1 week Plant Visit in ~apan 

TOR Output 1: Customized Teaching Material 
for Use at CIPQ (continued) 

Completion of Material (English version) 
for Use at CIPQ, and submitting them to 
UNIDO and CIPQ 

- Three-day Seninar in Brazil(under the 
UNIDO project (DP/RRA/92/004) 

- Completion of draft final report 

1995 
March 13 to 17, 

1995 

End of May, 1995 

September 12, 13 
and 14, 1995 

End of September, 
1995 

Initially, the order of the activities plan were briefly 1.Preliminary 
evaluation, 2.Three-day sem~nar in Brazil, and 3. Two-week TQC 
training programme. Howeve~, JUSE experts considered bringing up 
CIPQ faculty as ~arly as po~sible to be the key of successful 
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establishment of CIPQ. So JUSE recommended to change the order that 
Two-week ~QC training programme come after Preliminary evaluation 
followed by Three-day seminar in Brazil at the end of the project. 
JUSE experts thought that putting Three-day seminar in Brazil in 
the last timing of the project activities would enable the JUSE team 
to check the increase in capability of CIPQ's faculty after the two
week training. 

3-2. DETAILS OF EACH ACTIVITY 

3-2-1. Activity 1: Preliminary Evaluation by two JUSE specialists 
from September 26 to October 6, 1994, in Brazil 

3-2-1-1. Purpose of the Preliminary Evaluation 

The prime objectives of the Evaluation survey were to identify 
what kinds of education are necessary for TQC facilitators in 
FCAV in view of the attainment of Brazilian industry's products 
to the world-level quality, judging from both management-level 
personnel awareness on TQC concept implementation and QC practice 
for customer satisfaction concept implementation in the 
production area. 

3-2-1-2. General Statement for survey Programme 

A) As mentioned below, the survey programme consisted of the 
two parts to identify. 

1) To investigate how much TQC concepts are fully understood, 
implemented and evaluated for customer satisfaction/competition 
dominancy/survival accomplishment as company-wide programme 
among top management, senior/middle management and supervisors/ 
administrative staff/operators. (Mr. I. Miyauchi was responsible 
for this part.) 

2} To identify how much quality control programme is effectively 
implemented among production managers, and to assure product 
quality and to improve continuously its quality for competitive 
world-level achievement. (Mr. H. Yoshikawa was responsible for 
this part.) 

B) The companies being surveyed were picked-up by FCAV from 
their client list as shown in the attached sheet (Appendix 1). 

C) All the planned visits to the selected companies except the 
Hoechst do Brasil were carried out as stated schedule in 
Appendix 1. However, the overall schedule was quite tough and 
hectic: only two or three hours staying at each company's facility 
so that the two experts had to confront the limited time barriers 
due p~rtly to the vast country's transportation difficulty. 

D) Despite such difficulty, the mission was accomplished 
with satisfactory as scheduled. 
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3-2-1-3. Surveying Procedure and Results on TQC Concept 
Understanding and Implementing Status (conducted 
by Mr. I. Miyauchi) 

A) Survey on TQC Concept 

1) To evaluate the above mentioned, check-sheets (see 
Appendix 2) and an assessffient sheet (see Appendix 3) were 
prepared for identification of the status. 

2) During each company visit, Mr. Miyauchi questioned each 
subject mentioned in the check-sheets to top management and/or 
senior management. However, time limitation made it difficult 
for Mr. Miyauchi to interview operators as planned. As for the 
staff/engineering level, only two cases were accomplished within 
the schedule. 

3) When a top manager was not available, the questions were 
asked to one or several senior managers assuming that their 
answers would represent top managers'. 

4) The score for the check-sheets evaluation is organized 
by 0-5 levels as: 

0-----1-----2-----3-----4-----5 
where 

0: Nothing issued, implemented, nor performed 
1: Only a few are implemented with objective evidences 
2: Less than 50% of organization are implemented, with 

objective evidences 
3: 50-79% of organization are implemented with objective 

evidences 
4: 80-94% of organization are implemented with objective 

evidences 
5: 95-100% of organization are implemented 

5) Summarization sheets (Appendix 4) were prepared to show the 
results of the TQC implementation status at a glance. 

6) The results of the TQC concept survey from the summarization 
sheets with respect to TQC implementation. The following items 
respond to the check sheets(i.e. 1-A) responds to 1. For Top 
Management A) in Appendix 2). The items 1-A) to 1-Z) were 
questioned to top management. The 2-A} to 2-W) were to 
senior and middle management. As mentioned before, the 3-A) 
to 3-R) were supposed to be asked to employees(operators, staff, 
engineers, and others), however, there was not enough time 
to carry out. 

1-A) In 7 out of 10 companies the top managers do not have 
firm commitment for survival/competition concept dissemination. 

1-B) In 3 out of 10 companies the top managers do not have 
any clear customer satisfaction philosophy. 
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1-C) In 5 out of 10 companies the top managers do not have 
either a clear company's horizon or a vision for the future. 

1-D) In 5 out of 10 companies the top managers have a strategy 
but only for financial profit generation. 

1-E) In 7 out of 10 companies the top managers have long, medium 
and annual plans and objectives relating to financial profit 
generation. 

1-F) In 8 out of 10 companies the top managers have not 
established an independent TQC off ice and not assigned 
specific responsible personnel for facilitation. 

1-G) In 6 out of 10 companies the top managers have long, med.ium 
or annual objectives. 

1-H) In 7 out of 10 compani2s the top managers take international 
changes into account. 

1-I) In 6 out of 10 companies the top managers do not understand 
"Vital few" concept yet. 

1-J) In 5 out of 10 companies the top managers have not deployed 
TQC to their substructure, accordingly TQC has not 
disseminated yet. 

1-K) In 5 out of 10 companies the top managers have not 
established procedures to achieve their policies and objectives. 

1-L) In 3 out of 10 companies the top managers evaluate their 
status flilly. 

1-M) In 6 out of 10 companies the top managers do not verify 
their workshop's problems including their top management. 

1-N) In 7 out of 10 companies the top managers do not have 
such programme as ~~tual communications. 

1-0) In 5 out of 10 companies the top managers do not pay 
attention to previous-year feed-back. 

1-P) In 6 out of 10 companies the top managers do not implement 
continuous improvement persuasion by their top management. 

1-Q) In 9 out of 10 companies the top managers do not usually 
achieve 100% for achievement objectives as planned. 

1-R) In 9 out of 10 companies the top managers do not implement 
a daily routine work manaqement programme. 

1-S) In 8 out of 10 companies the t9P managers do not implement 
a personnel involvement programme 09 business management. 
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1-T) In 6 out of 10 companies the top managers do not implement 
a personnel recognition programme such as an awarding system 
establishment. 

1-U) 1) to 5) In 7 out of 10 companies the top managers do not 
specifically evaluate their productivity, competitiveness, 
growth rate and risk management but profitabi~ity compared 
with the competitors. 

1-U) 6) a.to f. In 8 out of 10 companies the top managers do 
not fully evaluate on Customer Satisfaction in terms of Quality, 
Cost/Price, Delivery, Safety, Environment Production and 
Human Resource Development compared with the competitors. 

1-V) In 3 out of 10 companies the top managers have not installed 
customer information collection programme. 

1-W) In 5 out of 10 companies the top managers do not evaluate 
for future programme on information for measuring and corrective 
actions. 

1-X) In 5 out of 10 companies, the top managers do not 
involve leadership for customer claim/complain handling. 

1-Y) In 7 out of 10 companies the top managers do not fully 
educate their employees such concepts as (1) to (11) (See 
Appendix 2. page 2) yet. 

1-Z) In 6 out of 10 companies the top managers do not install 
QC circle activity. 

2-A) In 6 out of 6 companies the senior and middle managers 
do not understand their system for business management policy 
and objective establish programme. 

2-B) In 5 out of 6 companies the senior and middle managers 
under~tand thelr top management's business philosophy. 

2-C) In 4 out of 6 companies the senior and middle managers 
understand their top management's quality commitment based on 
Customer Satisfaction under TQC concepts such as 1-Y) (1) to 
(11) (See Appendix 2. page 2). 

2-D) In 5 out of 6 companies the senior and middle managers 
have not established their own philosophy and commitment. 

2-E) In 2 out of 6 companies the senior and middle managers 
have established their own customer role, responsibility 
and participation scope because they are quality managers who 
are responsible for establishing them based on ISO 9000. 

2-F) In 5 out of 6 companies the senior and middle managers 
do not establish their own specific objectives to perform 
their top management's objectives. 
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2-G) In 5 out of 6 companies the senior and middle managers 
do not establish customer satisfaction programme. 

2-H) In 5 out of 6 companies the senior and middle managers 
have e~Lablished s. 0. Ps(Standard Operating Procedures). 

2-I) In 5 out of 6 companies the senior and middle managers 
satisfactorily train employees for S.O.Ps. 

2-J) In 1 out of 6 companies the senior ane middle managers 
answered that ~heir subordinates fully recognize their 
respons~bility in the daily routine-work, but rather higher 
failure-rate at the workshops. 

2-K) In 5 out of 6 companies the senior and middle managers 
do not teach QC story programme for their daily routine-work 
improvement or corrective action. 

2-L) In 4 out of 6 companies the senior and middle managers 
said their companies organize some sort of horizontal level 
management communications programme. 

2-M) In 4 out of 6 companies the senior and middle managers 
have coordinated their consisted and compatible plan objectives 
with horizontal level management. 

2-N) In 2 out of 5 companies the senior and middle mang~rs 
implement mutual communications programme with the same level 
managers. 

2-0) In 2 out of 6 co~panies the senior and middle managers 
do not implement QC story. 

2-P) In 3 out of 6 companies the senior and middle managers 
utilize QC 7 tool3 on their workshops. 

2-Q) In 5 out of 6 companies the senior and middle managers 
do not establish any specific problem-solution procedure. 

2~R) In 6 out of 6 companies the senior and middle managers 
do not fully establish statistical method implementation 
programme. 

2-S) In 3 out of 6 companies the senior and middle managers 
feed back the previous year's records. 

2-T) Jn 3 out of 6 companies the senior and middle managers 
said that their plan and objectives are not fully achieved 
as planned. 

2-U) In 5 out of 6 companies the senior and middle managers 
said that they contribute partially to their companies' 
business plans established by their top management. 
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2-V) In 2 out of 6 companies the senior and middle managers 
fully try to improve communications wi~h their subordinates 
on daily routine-work and corrective actions. 

2-W) In 4 out of 6 companies the senior and middle managers 
do not pay much attentions to the programme for environment 
and atmosphere improvement. 

B) The evaluation of TQC implementation status based on the 
check sheets summarizatio~ (see Appendix 4), the followings 
are observed and evaluated in conjunction with their status 
in TQC implementation programme. Unfortunately only a few 
companies are implementing TQC. TQC Basic Seminars for top 
management, senior/middle management and facilitators are 
considered to be necessary. 

l)Top Management 

a) No survival or dominant-competition-development concepts 
are committed to progress for permanent prosperity of each 
company in a written form. 

b) Some creed type statements exist at some companies, but 
are limitad to financial related expression without specific 
vision or horizon for company's future images. 

c) Business management plan for next 3-5 years are available 
only for financial related plans and the objectives are hardly 
touched on customer-satisfaction-related quality, cost, 
delivery, environment, and safety characteristics with 
specific measurable indexes. 

d) The plans have not been deployed to the lower echelons to 
have the lowers participate in the achievement of such 
objectives under mandatory requirements. They have never been 
audited by the top management for their implementation status 
or trends account of full accomplishment of their objectives. 

e) These established objectives are not prioritized for 
accomplishment under the vital-few concept, but just are handled 
for achievement. 

f) Daily-routine work management programmes are not implemented 
yet. The programmes should be designed to enable their 
middle-management to devote to continuous improvement their 
daily routine-work under their own responsibility. 

g) The established objectives are evaluated, on the annual basis, 
in terms of overall profitability competition, growth rate and 
risk status, but are not specifically evaluated from long~term 
viewpoint except for productivity. 

h) The customer satisfaction status for quality, price, delivery, 
in the achievement of safety, environment protection and ' 
retention and the human resource development are not spec,if ically 
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measured and evaluated. 

i) Such evaluation source-information collective systems have 
not been established although evaluation or corrective act:ons 
should be initiated based on such information. 

j) The customer's claims and complaints are handled only by 
the quality management. 

k) The TQC concepts such as market-in, internal customer, 
quality first, fact and data appreciation, vital-few, dispersion 
control, process control, recurrent prevention, human-oriented 
behavior control, employee participation, and upper stream 
control, are not fully diffused and these implementation status 
are very low or none at all. 

1) Only a few companies are implementing QC Circle activities. 

2) Implementation Programme 

a) Any TQC promotional organization has not been established 
for TQC implementation programmes but some companies are located 
within/under a quality organization. 

b) Any formal TQC education is not conducted for the top 
management, middle-management, and facilitators. 

c) No facilitators are assigned to such physical promotional 
activities. 

3) Implementation Status 

a) Except one company, none of the companies implements 
TQC activities today. These companies, in general, consider 
mistakenly quality assurance programmes as TQC. 

b) So is the same: ISO 9000 series accreditation is accepted 
as the maximum efforts for competition dominancy or meets 
with the enterprises' approval. 

4) Middle-Management 

a) As aforementioned in paragraph 1) Top Management, because of 
none-implementation of the daily routine-work management concepts, 
they are not able to deploy their responsible goals set by their 
top management, and not able to establish their own daily 
management goals by themselves based on their job description 
and their assigned functional responsibilities as middle 
management. 

b) They are just confronting with and waiting for the top 
management instructions. 

c) They have been only officially educated with TQC concepts 
and with implementation programmes. 

' 
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d) Accordingly, they are familiarized with neither 
problem-soluLion procedures while utilizing QC 7 Tools nor 
statistical procedures. 

e) They do not have specific human-relation£hip improving 
programmes with their own subordinates. 

f) They do not have any specific environment and atmosphere 
programmes that are originated to their own ideas. 

3-2-1-4. Survey Procedures on Productio~ QC Status (conducted 
by Mr. H. Yoshikawa) 

A) Production QC Status 

As shown in Appendix 5, a survey check sheet was provided. 
The sheet was, however, initially prepared for objective 
evaluation of production quality control status in Japanese 
vehicle manufactures or component makers which already have 
eno~gh knowledge of quality improvement, assurance of delivery 
schedule, and achievement of cost reduction objectives. 

1) Specific consideration taken into the preparation 

a) being able to evaluate with numerical values 

b) being understandable by whoever involved inciuding 
management and operators 

c) being identifiable for responsibilities to be imposed 

d) being utllizable continuously 

e) being applicable to any work processes 

2) Analysis of the evaluation results and beneficial 
utilization of these results 

a) Based on the obtained evaluation results, companies can 
be classified into following categories: 

A --- More than 90 points: The operational daily 
routine-work responsibility can be delegated 
to the operators 

B --- 80-89 points: It is necessary to take corrective/ 
improving actions by the assigned foreman 

C --- 61-79 points: It is necessary to take corrective/ 
improving actions by the assigned middle-management 

D --- Less than 60 points: It is necessary to take 
corrective/improving actions by the 'assigned general 
managers 1 
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If the evaluation results are to be utilized, all responsible 
personnel (foremen, middle management and/or general management) 
are requested to prepare corrective/improving action plan 
to achieve higher evaluation points according to the quality 
control concepts, and to evaluate these results by every 6 
months for effectiveness of the actions taken. 

It is recognizable in this evaluation that the lower 
evaluation is taken, the higher management are requested to 
be involved in the corrective/improving actions for 
problem solution. This evaluation method is so different 
from the conventional management style that old type of 
managers often can not follow. On the contrary, newer type 
of managers are apt to accept easier and use it. 

3) The purpose of this survey, and how to use the check-sheet 
(Appendix 5.) for their own evaluation 

a) The participants were divided into groups 3-4 persons 
to evaluate their own workshop status by mutual discussion 
under free and unbiased atmosphere without interruption 
for one hour. 

b) Accordingly, the evaluation obtained was based completely 
on their own self-decision and was not influenced by any other 
supplementation. 

d) After the evaluation, the participants requested Mr. 
Yosh1kawa's comments for comparison with the Japanese 
industries in the evaluation or quality control level of 
their companies. However, since this prime objectives were 
solely to obtain and identify the Brazilian TQC and 
production quality control status, Mr. Yoshikawa restrained 
such comments at this time. 

4) The results of the Production QC status survey summarized 
Appendix 6 and 1 

a) Appendix 6. (1)-(3): Summarization.sheets show the results 
for Production QC Status in Brazilian industries at a glance. 

b) Appendix 7: Summarization sheets the individual survey 
items being scored A to D. 

5) Evaluation of QC Status in Production Area 

a)In general, it was not possible to investigate every process 
status and trend based on such check-sheet analysis within very 
limited time. Mr. Yoshikawa tried to conjecture how the 
management in production area was aware of their workshop 
problems or status which were revealed in the data shown in 
Appendix 6. To verify or validate the comments, Mr. Yoshikawa 
will need to collect and summarize the data in workshops in 
the future. 
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b) ;rudging from Appendix 7 .- Summarization table, it is 
noticeable that their major concerns are 

(1) customer-claim. 
(2) High in-process failure rate, and 
(3) Lower productivity. 

c) They are generally not satisfied with their present 
status in in-processing and are trying to do something 
better. 

d) With respect to actions taken on "Cause-side" elements 
and their awareness. 

(1) They recognize the importance of standard operation 
procedures, daily check procedures, recording of controlling 
data, education and training, SS, and control items in daily 
routine-work management. They are aware of themselves that 
they are managing these actions within their responsibility 
designated by company regulation. 

(2) They recognize that their equipment, tool and jig, 
material and supplied components have some problems, but do 
not pay too much attention to problem controlling programmes. 

(3) They recognize that QC circle activities are rather 
hard to implement. Most companies have not implemented 
QC Circle activities yet. 

(4) In the business planning, most financial objectives 
have been established and disseminated by the top management. 
But they are considered as incomplete in most cases. 

6) Reviewing QC Status in Production 

a) With respect to management methodology and its 
implementation in Brazilian industry, it is quite 
recognizable that many kinds of common daily control 
methodology, such as European model, TQM, TQC, ISO 9000 
series, TPM etc. have been adopted by Brazilian industries 
up to now because of geological and historical situations. 
Accordingly, every management is managing daily maintaining 
in the fields of present quality, cost and delivery through 
combined application of these methods. However, as 
prescribed, they are not satisfied with the present low 
level of QC application compared to the world-level. 

b) Relationship between daily routine-work management and 
quality control 

(1) Although they are managing their daily routine-work 
under specified standards and programme5, some quality 
problems without any solutions are recognized by every 
manager. It could be concluded that each manager thinks 
that such quality problems are nat his/her own problems 
but somebody else's and that his/her complaints arc 
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accumulated in his/her mind. Or they give up the 
solutions of these problems because they think that they 
are incapable to solve the problems. 

(2) This kind of managers' attitude is sometimes observed 
in various industries when the level of the company's 
capability in production management has reached at a 
certain level of problem-solving capacity. The Brazilian 
production managers seem to have attained to this level. 
There are so many kinds of "causes" influencing product 
quality. The causes interact complexly. Their present 
technical levels and programmes of "cause" control is not 
sufficient enough to identify the root-cause as well as 
to establish controlling procedures and, therefore, 
recurrent failures tend to occur in production their 
workshops. 

The only way to extricate from this weakness is nothing 
but to aualyze every process to identify causes of the 
problem. No other royal roads are available today for 
the Brazilian industry. 

To lead the Brazilian QC up to the level that they can 
acco~~~ish internationally competitive product development, 
analyzing every process and identifying causes of the 
problem is the way for success. 

Mr. Yoshikawa recognizes that the Brazilian top and 
middle management and production workshops have enough 
potential capability for improving and developing their 
products. He thinks that only if they fully and 
effectively display their capacity, the company would 
achieve the top-level quality competition. 

3-2-1-5. Recommendation 

A) For TQC Implementation 

The training programme for top management, senior management, 
middle management and facilitators in each company should 
consist of two parts: 

(i) class-room training 

(ii) OJT which will be conducted at each company-site by the 
CIPQ staff with Japanese experts after (i) is finished. 

a) Cl~ss-room training of top management should cover; 

(1) TQC Concept 
(2) TQC implementation objectives 
(3) Top management responsibility on TQC implementation 

programme (management by policy and assessment) 
(4) Customer satisfaction 
(5) Quality assurance 
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(6) Standardization 
(7) Collaboration with supplier 
(8) International status on TQC implementation programme 

b) Class-room training of senior and middle management should 
cover; 

(1) TQC concepts and objectives 
(2) TQC implementation objectives 
(3) TQC implem~ntation programmes 
(4) Management by policy (I) 

Cross-functional mana~ement 
(5) Management by policy (II) 

Daily routine-work management 
(6) Standardization 
(7) Quality assurance 
(8) Collaboration with suppliers 
(9) QC 7 tools 

(10) QC methods (QC Story) 
(11) Roles and responsibilities of management 
(12) Quality deployment 
(13) 5 S programme 
(14) QC Circle activity 
(15) International status on TQC implementation programmes 

c) Class-room training of facilitators should cover; 

(1) TQC implementation objectives 
(2) TQC concepts in detail 

- Control concept - not control by result, but in-process 
- Market-in concept 
- Internal and external customer satisfaction concept 
- Quality first concept 
- Upper stream control concept 
- Vital few concept 
- Data and fact appreciation concept 
- Dispersion control concept 
- Recurrent prevention concept 
- Human oriented behavior concept 
- Employees participation concept 

(3) TQC implementation programmes with QC story 
(4) Management by policy (I) 

- Cross functional management 
(5) Management by policy (II) 

- Daily routine-work management 
(6) Standardization 
(7) Control item and check item identification 
(8) Quality assurance 
(9) QC 7 tool 

(10) Roles and responsibilities of facilitators 
(11) Roles and respo~sibilities of top management 
(12) Roles and responsibilities of middle management 
(13) Production industry i~piementation (case-study) 
{14) Service industry implementation lease-study) 
(15) New product development (case-study) 
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{16) Marketing and sales organization (ca~e-study) 
(•_1) Administration organization (c \Se-study) 
(18) Procurement organization (case-study) 
(19) QC and QA organization (case-study) 
(20) Production organization (case-study) 
(21) Servicing organization (case-study) 
(22) Maintenance organization (case-study) 
(23) Reliability and maintainability engineering 
(2~) Prciuct liability (case-study) 
(25) Quality deployment techniques 
(26) Design review techniques 
(27) Failure mode effectiveness analysi~: techniques and 

application 
(2e) Fault-tree analysis techniques and their application 
(29) Management 7 tools 

However, it is not realistic to assume that such vast subjects 
be covered in the first phase of the training programme: 
Subjects from (1) to (12) are essential to be covered, and 
the rest of the subjects will be performed as advanced courses 
in Phase II and III of the current project but depending on the 
CIPQ faculty's familiarization and capacity. 

B) For Production QC Implementation 

1) It is urgent to 
programme by FCAV. 
following actions: 

STEP 

1. Establis~ Clear 
Quality Improve
ment Strategy 

2. Establish Strong 
Motivation 

3. Make Companies 
Familiar with 
QC Story 

develop a quality improvement action 
This programme would consist of the 

A C T I 0 N I T E M 

1) Reduction of in-process failures 
2) Reduction of claims 
3) Smooth transition to mass-production 

phase on new product development 
4} Expedition of R & D 

1) Establishment of quantitative object
tives (e.g. failure reduction of 10% 
or 20%) 

2) Establishment of a definite programme 
(to be achieved within 6 months or 

1 year) 
3) Assignment of strong top management 
4) Assignment of management as a leader 
5) Continuous company-wide education by 

CIPQ 
6) Making every management have experience 

for success case 

1) Decision of adequate education 
programme based on the investigation 
of management status 

2) Education of how to coll2ct data and 
fact-based information 

3) Education of data analysis methods 
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4. Take Thesn 
Actions 
Physically 

2) References 

4) Education of root-cause isolation 
Sj Planning of action items that are 

necessary for improvement 

1) Implementation of improving actions 
2) Taking actions as scheduled 
3) Evaluation of results and retrospects 
4) Support such actions by CIPQ 

To reduce in-process failures, and expedite from new product 
development to the mass-production phase. 

a) Training in the following statistical Methods is necessary: 

(1) Population parameter and statistical measures 
(2) Estimation and test 
(3) Correlation analysis and regression analysis 
(4) Analysis of variance 
(5) Orthogonal array 
(6) Control chart 

b) Other methods 

(1) Quality deployment, quality function deployment 
(2) Management 7 tools 
(3) Calculation of process capability index (Cp) 
(4) Process design, control analysis, and assurance 

3-2-1-6. Training Programme Recommended for Selected Six 
Faculty of FCAV in Japan 

A) Based on the status identified through the pre-evaluation 
survey, the followings were recommended as the fir~t-phase 
curriculum: 

DAY 
1st week 

1 

2 

3 
4 

5 

2nd week 
1 
2 
3 
4 
5 

A.M. 

TQC concept 

Management by 
policy(cross
functional) 
QA 
In-process 
control 
QC circle 
concept 

P.M. EVE. 

TQC implementing 
programme 
Management by Group 
policy(daily Discussion 
routine-work) 
Standardization -ditto
Ro~e of Top mgt. 
& facilitator 
Q & A, 
GD presentation 

Plant visit 
Plant visit 
Plant visit 
Plant visit 

Q & A (contd.) Final wrap-up 
meeting 
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B) The JUSE project team recommend that the following items 
be covered during the 2nd and 3rd phases of the project: 

(1) 5 S concept 
(2) QC 7 Tools 
(3) Quality Deployment 
(4) Management 7 tools 
(5) Design review 
(6) Reliability and maintainability (FMEA & FTA) 
(7) Product liability 
(8) Advanced statistical method 
(9) Maintenance concept 

3-2-2. Activity 2: Two-WeP.k TQC Training Programme for the Six 
FCAV Faculty condu;ted in Japan, from March 6 to 17, 1995 
at JUSE Headquarte~s 

3-2-2-1. General 

A) TQC training programme 

The programme consisted of mainly three parts: (1) Orientating 
TQC concepts and implementation procedures; (2) Roles and 
responsibilities of top management and facilitators; and 
(3) Briefing of methodology. (see Appendix 8) 

B) Participants 

The participants included: 
6 faculty members of FCAV 
1 staff member of G~oup Itautec - Philco 
1 UNIDO staff member as observer 

(see Appendix 9) 

C) Interpretation 

Two interpreters supported the programme. One interpreter 
have not had simultaneous translation experience and so verbatim 
method was obliged to proceed the whole programme. 

D) Instructors 

Instructors were assigned to individual courses according to 
their specialization. (see Appendix 10) 
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E) List of Appendixes 

Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 

8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

Education programme and schedule 
Participants manifest 
Instructors manifest 
Material on "Group discussion procedures" 
Evaluation sheet by participants 
Text "General concept of TQC (I)" 
Text "General concept of TQC (II)" 
Text "QC story (POCA)" 
Text "Policy management" 
Text "Daily work management" 
Text "Quality assurance" 
Text "Quality Function Deployment (QFD)" 
Text "Standardization" 
Text "Process Control" 
Text "Method for TQC" 
Text "Role of facili tat."Jr" 
Text "QC Circle" 

3-2-2-2. Briefing of lectures 

A) General concept of TQC (I) by Prof. Y. Washio 
(see Appendix 13) 

1) The origin of TQC, i.e. the concept proposed by Dr. W.E. 
Deming and Dr. J.M. Juran in 1950s, namely, the orientation 
of quality awarded business management controlled not by 
price, but by customer satisfaction. 

2) Specific features of the TQC concepts in Japan, namely, 

(1) Statistical method implementation 
(2) Quality first 
(3) QC Circle activity 
(4) Quality Assurance from new product planning/develop

ment through after service 
(5) Education and training, and 
(6) Nation-wide activity for Quality Control 

3) Historical perspective of Quality Control activity 

(1) 1950-1955 
(2) 1956-1970 

(3) 1971-1980 

(4) 1981-to date 

Inspection oriented age 
Concentrated on manufacturing 
process improvement 
Emphasized on product planning and 
design improvement 

--- Identification of customer needs 
and new product development to meet 
with the above needs 

B) General concept of TQC (General) (II) by I. ~Lyauchi 
(see Appendix 14) 
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1) Break-through ways of thinking, including 

(1) Market-in 
(2) Next-down stream shop in customer 
(3) Quality as the top priority 
(4) Upper stream process control 
(5) Fact and data appreciation 
(6) Vital few, not trivial many 
(7) Dispersion control 
(8) Recurrent preventing action 
(9) People-building 

(10) Top management commitment understanding 

2) TQC implementing actions, including 

(1) Hoshin-Kanri (Management by policy) 
- Cross-functional management 
- Daily RoJtine-work Management 

(2) Standardization in every shop 
(3) Quality assurance in every phase and ~tage 
(4) Quality assessment by the top management 

3) Continuous improvement and sustenance by Plan-Do-Check
Act (QC Story)prosramrne {see Appendix 15) 

C) Policy management by Prof. Y. Tsuda (Refer to Appendix 16) 

1) Weakness on "Management by objective" c.•nd its overcome 
programme is "Policy Management." 

2) "Policy management" begins with strateg:• of top management 
commitment through mission, long and middi~ term policy 
and goal to annual policy deployment. 

3) The explanation is shown by typical examples. 

D) Daily work ma~~gement by Prof. Y. Tsuda (see Appendix 17) 

1) Structure of daily work management 

2) Preparation of process flow-diagram for each operation 
at every workshop 

3) Decision of check-points and managing points for customer 
satisfactions 

E) Quality assurance by Prof. T. Yoshizawa (see Appendix 18) 

1) Definition of quality assurance 

2) Quality assurance in every product life cycle for 
customer nriented concepts. 

3) Quality assurance for a new product is the first step 
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~------------------------------------- ----- -

to be implemented. 

4) Necessit ~f Quality Function Deployment programme 
(see to Appendix 19) 

F) Standardization by Mr. I. Miyauchi (see Appendix 20) 

1) Definition and kinds of standardization 

2) Establishment of in-house standardizatio~ 

3) ISO 9000 series 

4) Types of technical-related standards 

5) Production process standards 

G) Process C0ntrol by Mr. H. Yoshikawa (Appendix 21) 

1) Recommended method for improvement and sustenance on 
daily routine-work management stresses: 

(1) Data collection 
(2) Participation of every personnel 
(3) Simpler method 
(4) Root identification based on 3 Gen 
(5) Establishment of corrective action against root-cause 
(6) Verification by data for results 

2) Case-study 

H) Method of TQC by Mr. H. Yoshikawa (Appendix 22) 

1) Explanation of QC story 

2) E~planation of QC 7 Tools 
(1) Pareto chart 
(2) Fish-bone chart (cause and effect diagram) 
(3) Tree diagram 
f4) Relation diagram 
(5) Matrix diagram 

3) Case-study 

I) Roles of facilitators by Mr. I. Miyauchi (Appendix 23) 

1) Necessity of full understanding of TQC programme 

2} Roles of facilitators 

3) Desirable facilitators 

4) Case-studies for consultation 

J) QC Circle by Mr. I. Miyauchi (Appendix 24) 
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1) Human-behavior scientist conce~t for human-resource 
management 

2) How to organize QC Circle 

3) Roles and responsibilities of the top management 

3-2-2-3. Group Discussion (Appendix 11) 

A) Procedures of group discussion 

1) Eight participants were organized into two groups to 
discuss the subjects concerning the following question. 
(see Appendix 11): 

"What kinds of difficulties are anticipated in a TQC 
implementation programme in Brazilian Industries, under your 
situations?" 

2) After the group discussion, the participants were requested 
to identify the top 2 difficulties among 5 critical things 
by matrix ~ethod and to establish corrective actions for the 
two highest priorities. 

3) During the course of identifying the difficulties, it was 
recognized that the eight participants did not discuss their 
own weakness or problem for facilitating TQC implementation as 
facilitators. 

Eventually, the participants realized that they should have 
taken their responsibility into consideration for their 
TQC implementation programme and so they should have seen themselves 
as facilitators in implementing the TQC p~ogramme. JUSE expert 
in charge of the group discussion should have reconfirmed it. 
As a result, the weakness and corrective actions that 
the participants picked up were not theirs but other companies'. 

3-2-2-4. Plant visit 

A) Kyosan Denki Co., Ltd. 

1) Koga Plant in Ibar3gi Pref. was visited. 

2) Affiliated company of Nippon Denso co. 

3) Main product --- Electric automobile parts and components 
for fuel supply, fuel filtration, fuel 
control, ignition system, engine speed 
control etc. 

4) The company's president, Mr. T. Kobata is a dynamic 
quality-oriented person. His self-devoting enthusiasm is 
d~eply and profoundly rooted in not only management but every 
rank and level of personnel under his principles. He has 
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published four books about his 3-Gen Oriented Quality Control. 
The Gen means principle in Japanese. The three principles 
in his way of Quality Control is (l)people-promotion, (2)how to 
eliminate wastefulness, and (3) non-new machine but all 
modified from second-hands. He has his own philosophy on 
management, which is fully implemented. 

5) The plant visited is well maintained under the SS concepts 
and clean, effective, efficient workplace based on his 3-Gen 
concepts. 

6) TQC is implemented under the Toyota quality concept and is 
fruitfully succeeded for survival and competitiveness 
dominancy. This is why not only Toyota, but other automobile 
companies such as Mitsubishi, Fuji Heavy Industry (Subaru), 
Daihatsu, Mazda appreciate Kyosan's product for their 
quality. 

B) JATCO 

1) JATCO (previously known as Japan Automatic Transmissior. Co.) 

2) JATCO is a main supplier of automatic transmission assembly 
to Nissan Motors. 

3) So far the products are machine-made. For most of the 
machinery processes, the company intends to realize non-man 
operation (full automation). 

4) For that, TQC and TPM concepts are implemented for 
customer satisfaction Nith increased productivity attaining 
the world-level. 

5) Yet, even though SS programme is implemented, oil-soaked 
floor and oil mist in the operation are still observed. 

C) Yamato Kogyo Co., Ltd. 

1) Thi£ company is a supplier of pressed-components to 
Nissan Motors. 

2) It is quite appreciated that the plant manager accompanied 
with us from the very beginning to the end of our visit witt~ 
a highly cooperative attitude. 

3) The company's presentation for their TQC was very concise 
to explain their status of Quality oriented customer 
satisfaction. 

4) This company had 150 Brazilian employees until last December. 
But because of the economic recession, all of them have left 
the company and returned to their home country. 
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D) Mitsubishi Electric Building Techno-Service Co., Ltd. 
Education and Training Center 

1) This center was build for customer education and 
Mitsubishi Service/Maintenance operator training for 
customer satisfaction. 

2) Accordingly, various education models of building equipment 
such as elevator, air-conditioning, escalator etc. are 
equipped for that purpose. 

3) Today's buildings are referred to as intelligent buildings. 
If Mitsubishi were concentrating to elevator alone, customers 
requirements could not be achieved. That's why 
diversification of business concept is necessary to 
conforming with today's needs. 

4) Accordingly, they have changed their business focuses from 
just elevator maintenance (1954-198;' remote building 
monitoring service (1982-1985) and tv-al building m~nagement 
(1985-1986) to intelligent building and, in future, to FM 
(Facility Management) business and information & 
communication business for customer quality assurance. 

5) Their explanation 
TQC was not touched. 
system and education 
covered. 

3-2-2-5. Questions 

referred mostly to quality assurance. 
Accordingly, information collection 

and training programme were mostly 

During the general question-and-answer session, the followings 
were questioned: 

A) How to start TQC after the completion of education. 

B) How to deploy the top management policy and goal to the 
lower/middle management 

3-2-2-6. Evaluation 

A) Interpreter 

Although from the very beginning of the preparatory work by JUSE, 
simultaneous interpretation was desired, it was done only 
partially. Yet, the whole programme was fully accomplished but 
not as expected and planned for each lecturer. 

B) Evaluation by the participants 

The Appendix 12 shows the evaluation by the participants. 
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3-2-2-7. Thinking-over 

A) As aforementioned, the most important event for the 
participants, the group discussion was far from our intention. 
The failure could have been caused by the fact that the 
participants' understanding of TQC concepts was unexpectedly 
not sufficient. It means that our education programme was not 
effective enough. 

B) TQC concept based on the "Empathy" concept which is "Blame 
yourself but not others", was not adopted by the participants. 

C) It is, in fact, necessary for JUSE experts to conduct 
a follow-up programme until they could understand, implement, 
and teach TQC with their fully recognized awareness. 

3-2-3. Activity 3: Three-Day Seminar in Brazil from September 12 
to 14, 1995, conducted by Mr. I. Miyauchi (This activity 
way beyond the scope of TF/BRA/92/810. Howerver, it was 
the responsibility of the project subcontractor of 
the project as covered by the complementary project, 
DP/BRA/92/0~4.) 

3-2-3-1. Venue 

The meeting room was at Flat Royal Ibirapuera Park Hotel, Rua Abillo 
Soares, 1251 - Paraiso/Sao Paulo, SP, Brazil. 

3-2-3-2. Participants 

According to FCAV, the organizer of the seminar, 55 participants 
were enrolled for the seminar, but 32 were physically attended 
for whole 3 days. 

3-2-3-3. Seminar Programme (all topics were covered by Mr. Miyauchi) 

A) Day 1 - September 12, 1995 

08:30-09:00 

09:00-15:30 

The official opening address by the vice 
president of FCAV and the UNIDO project 
backstopping officer 
TQC : TQC Definition , 

Quality Definition, and the examples 
Control Definition , 
Importance of Top Management Commitment 
TQC Implementation Programme , 
TQC Concept * Market-In (Empathy) Concept 

* Next-Down shop is customer 
concept 
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* Quality First concept 
* Upper Stream-Shop Control 

concept 
* Fact & Data Appreciation 

concept 



15:30-16:30 
16:30-17:00 

* Vital Few concept 
* Dispersion Control concept 
* In-Process Control concept 
* Respect Employees as 

Human-being concept 
* Top Management Commitment 

Understanding concept 
Q & A session for the above subjects 
Mr. Melvin Cymbalista of FCAV high-lightened 
Mr. Miyauchi's presentation 

B} Day 2 - September 13, 1995 

09:00-10:00 

10:00-10:30 
10:45-12:00 

14:00-15:00 
15:00-15:30 
15:45-16:00 
16:30-17:00 
16:30-17:00 

Top Management Responsibility on TQC Implementation 
programme on * Top Management Commitment Issuance 

for TQC 
* Top Management Leadership 
* customer Focus 
* Total Participation 
* systematic Analysis for Continuous 

Improvement 
TQC Implementing Sequences 
TQC Implementing Action 

* Standardization in every off ice and shop 
* Education and Training 
* Management by Policy - Hoshin-Kanri 

Daily Routine-Management 
* Quality Assurance 
* Top Management Diagnosis 
* Statistical Tool Utilization 
* QC Circle Activities 

Quality Assurance 
Design Review Procedures 
Product Liability 
Q & A session for the above subjects 
Mr. Melvin Cymbalista of FCAV high-lightened 
Mr. Miyauchi's presentation 

C} Day-3 - September 15, 1995 

09:00-10:30 

10:45-11:00 
11:00-12:00 
14:00-16:30 

16:30-17:00 
17:00-17:30 

Management by Policy, and Hoshin-Kanri (Cross
Functional Management), so-called Policy Deployment 
Procedures 
QC Circle Activities 
Daily Routine-Work Management 
Mr. Cymbalista explained the role of Facilitators 
for TQC Implementation Programme 
General Q & A 
Closing session and Presenting Certificates to each 
participant by the FCAV President Pedro Luiz de 
Oliveira,Costa Neto 
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3-2-3-4. Observation 

A) Participants 

Seemingly insufficient space of the reserved seminar room for 
55 participants was the major concern in the preparatory meeting 
with FCAV staff on September 11. However, the actual number 
of the seminar participants turned to be 32 so that the space 
was actually large enough. The participants were very attentive 
and diligent for listening to and studying TQC concepts and 
implementation procedures. 

B) Q & A session 

Since the participants were given TQC concept orientation on the 
first day of the seminar, their questions referred mainly to 
how .Japan had developed, implemented and sustained their TQC 
for such a long period of time with specific enthusiasm without 
any break-down or failure in its implementation, and what had 
been the motivation and trigger for such successful implementation. 
However, the primary TQC subjects were not brought up 
specifically in the participants' questions. The ~trther 
follow-up programme will have to expedite TQC imple1.1er~tation 
schemes in various firms in order to identify their physical 
difficulties encountered. 

3-2-3-5. Comments by Mr. Miyauchi 

A) It was regrettable that FCAV faculty who participat~d in the 
two-week training programme at JUSE in Japan co~ld not join the 
three-day seminar due to their engagement on other activities. 
(the only exception was Mr. Cymbalista). Although it was 
apparent that the three-day seminar in Brazil was a good 
opportunity to refresh their TQC learnings. 

B) It was also felt regretful that they had not prepared any 
recording aids for the absent FCAV faculty who participated in 
the two-week training programme in Japan. 

C) Although the seminar materials had been sent to FCAV in 
June 1995, they had not been translated them into Portuguese 
on time for the three-day seminar. 

D) It is felt that for Brazilian industry personnel who are 
going to deal with TQC implementation, it is essential to 
receive continued training without long break if the risk of 
slipping out their enthusiasm toward TQC learnings is to be 
avoided. 

3-2-3-6. Participants Survey Status 

After the seminar the participants were surveyed in terms of their 
understandiPg and the current status of TQC in their companies. 
(full score is 10) 
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A) Are TQC concepts presented in the seminar important for 
enhancing the competitiveness of your organization? 

- Yes's average: 9.48 
- Respondents: 25 

B) Can TQC concepts presented in the seminar be implemented 
in your organization in the short or medium term? 

- Yes's average: 6.79 
- Respondents: 24 

C) Do you think that the courses planned to be offered in future 
by CIPQ will be helpful to implement TQC in your organization? 

- Yes's average: 7.83 
- Respondents: 24 

3-2-3-7. Survey Evaluation 

A) The seminar could be concluded as confirming with their 
interest and u~derstanding of TQC concept. 

B) However, they regard a TQC implementation programme as 
a long term project, not as a remedial action for effective 
immediate reactions. 

C) Future CIPQ programme will be welcomed by the Brazilian 
industry personnel for their further study on TQC implementation. 
It seems necessary for CIPQ to receive continued support from 
JUSE in CIPQ's implementation and counseling schemes in 
several years to come. 

3-2-3-8. Recommendation by Mr. Miyauchi 

It is strongly recommended that CIPQ stact the TQC implementation 
plan including Top Management and Middle Management education 
programme and Facilitators programme for Brazilian industry 
personnel as soon as possible. 

3-3. CUSTOMIZED TEACHING MATERIAL FOR USE AT CIPQ 

JUSE has already submitted the training materials for 
the two-week training course for FCAV faculty and for the three
day seminar for Brazilian industry personnel: 

3-3-1. For the two-week training course for FCAV faculty 

<Title of Text> 
- General concept of TQC (I) 
- General concept of TQC (II) 
- QC Story (POCA) 
- Policy management 
- Daily work management 
- Quality assurance 
- Quality Function Deployment(QFD) 
- Standardization 
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<Author> 
Dr. Yasutoshi Washio 
Mr. Ichiro Miyauchi 
Mr. Ichiro Miyauchi 
Dr. Yoshikazu Tsuda 
Dr. Yoshikazu Tsuda 
Dr. Tadashi Yoshizawa 
Or. Tadashi Yoshizawa 
Mr. Ichiro Miyauchi 



- Process control 
- Method for TQC 
- Role of facilitators 
- QC Circle 

Mr. Hideo Yoshikawa 
Mr. Hideo Yoshikawa 
Mr. Ichiro Miyauchi 
Mr. Ichiro Miyauchi 

3-3-2. For the three-day seminar for Brazilian industry personnel 

<Title of Text> 
- Total Quality control (Synopsis) 
- Quality Assurance 

Standardization* 
Product Liability 
Management by policy 

- Role of Facilitators* 

<Author> 
Mr. Ichiro Miyauchi 

II 

II 

II 

II .. 
* The text is same as the one for the two-week training course's. 

3-3-3. The subcontractor's Terms of Reference requires JUSE to make 
materials covering the following topics.** 

- Design of Experiments 
- Marketing for Continuous Improvement 
- Accounting ~nd Cost Management 
- Measurement and Control in Continuous Process Industries 
- Logistics 
- Technology Development and Transfer 

** With an approval of UNIDO, the subject of "Systems Implementation" 
was omitted because the subject is not a particular field of TQC. 

These techniques are considered as more advanced TQC techniques. 

To these individual subjects, the followings JUSE experts were 
assigned: 

<Subject> 

- Design of Experiments 

- Marketing for Co~tinuous Improvement 

- Accounting and Cost Management 

- Measurement and Control in Continuous 
Process Industries 

- Logistics 

- Technology Development and Transfer 

Dr. 

Dr. 

Mr. 

Mr. 

Dr. 

<Author> 

Yasutoshi Washio 

Noriaki Kanda 

Takashi Kanatsu 

(see Note) 

Ichiro Miyauchi 

Hajime Karatsu 

Note: The authors are Mr. Katsuyoshi Ishihara, Mr. Hiroyuki 
Takahashi, Dr. Ayatomo Kanno, Mr. Fumio Tanaka, Mr. Zenzaburo 
Katayama, Mr. Terutaka Urano, Mr. Katsuh).ko Tsunoda, Mr. Yoshizo 
Hasegawa, Mr. Kaoru Shimoyamada, Mr. Shigeru Takagi, 
Mr. Yoshihisa Masuyama, and Mr. Koichi Oba 
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The materials to be prepared by Dr. Washio on Design of 
Experiments, by Mr. Kanatsu on Accounting and Cost Management, and 
by Dr. Karatsu on Technology Development and Transfer were extracted 
from their published books in Japanese and were translated. 

The material prepared by Dr. Kanda originated from his articles on 
TQM and Marketing. The material on Measurement and Control in 
Continuous Process Industries originated from the articles on 
Process Control in JUSE magazine. 

For the translation to Portuguese, all Japanese-written materials 
were submitted to FCAV. In addition, the English versions of these 
materials were also provided to FCAV. 

4. TERMINAL SECTION 

It is recognized that TQC concepts have not been fully understood 
yet by either Brazilian industry personnel or FCAV faculty. 
According to our experience, such slow process of learning is not 
unusual in the early stage of TQC learning. That is why continuous 
education programme is necessary to be employed for both FCAV 
faculty and Brazilian industry personnel under JUSE experts' support. 

However, unless an effective TQC programme is implemented in every 
firm, failure reduction, and improvement of quality can not be fully 
achieved. In this connection, it is necessary for each firm to 
implement the following actions: 

By middle management; 
(1) Identify who are their customers 
(2) What problem(s) is/are observed to annoy their 

customers 
(3) Establish a priority for solutions of problems related to 

quality, cost, delivery, safety, morale, and environment. 
(4) Then, solve such identified problem(s) one after 

another, and establish permanent-fixed-procedures 
fur not recurring the problems again. While taking such 
corrective actions, 

- Ensure if SOPs(Standards Operating Procedures) has been 
established in every operational process. 

- If not, establish SOPs according to the criticism on 
each proce~s for customer satisfactions. 

- If yes, proceed the improvement until reaching 
and exceeding the bench marks formed at competitors' 
levP.ls. 

By top management; Establishing their business goals on 
quality, cost, delivery, safety, morale, and environment 
for customer ~atisfactions and improvement in competitiveness 
and deploy them to each responsible middle management. 
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At this stage, it can be said that the TQC concept is fully 
implemented company-wide for survival and company prosperity 
with every employee's participation. 

For further development of the TQC programme, it is necessary to 
establish a five year programme such as the one shown in the 
attached table. 
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FI VE-YE.AR PR.OGR.AM(AN EXAMPLE) 
I 

I Year 1996 1 9 9 7 1 9 9 8 1 9 9 9 2000 I ------- -
P r o g r a m Apr Oct Apr 0( 

---- ,----·------------- _________ , __ ----------------------- ---i--- ----------1•·---

Oct Oct Aor 

in 

JAPAN 

at 

JUSE 

:t Apr 
i 

~-~~---_,,,, ____________ .. ------------··---·-
Top/)ofgt 2wks 2wks 2wks 2wks 2wks 

----------------~----------------------------------~-----------------·------------------------------------
FCAV 

FACILITATORS 

co 
F.~CILITATORS 
Mid/Hgt 

CO&FCAV 
QCC Facilitators 

' I 

2wks 2wks 2wks 2wks , 2wks 
I --
' I 

-----------------·----------·------~-----------------~-----------------~------------------
2wks 
May 

~wks 
Dec 

2wks 
May 

2wks I 

Dec ! 
I 

2wks 
Hay 

2wks 
Dec 

2wks 
May 

2wks ! 
Dec: 

~ I ' 

2wks 2wks 
Dec 

-------K~:!·~~,- -------:!i~::----r------:~~ ----i---------~~i---i-----------~0- - -

1------------~------------4---------------:--------------~i 
in Top/Mgt lwk 

Jan 
lwk lwk 1 lwk 

,\pr 
lwk 
Apr 

lwk 
Apr 

Brazil 

by 

F C .-\ V 

in 
Brazil 
by 
JUSE 

- - I 

JlUle . Apr i . . 
-------------- -~-----------------------------------------------------------------------------------------1 I : 

2wks 2wks 2wks : 2wks 2wks 2wks : 2wks 2wks 2wks , 2wks 2wks 2wks : 2wks 2wks 2wks 
Jan July Sept ! Jan May Sept : Jan May Sept i Jan May Sept i Jan JlUle Oct 

:-! i dd l e/!-lgt 

----------------~----------------------------------~-----------------i-----------------~------------------· 
I i i 

Facilitators 2wks 2wks 2wks 2wks l 2wks 2wks · 2wks 2wks ' 2wks 2wks 
Feb July Feb July ': Feb July Feb July Mar July 

E d u c a t i o n I Jan 
Support 

June Jan JlUle Jan 

Mar 

JlUle i Jan JlUle 
I 

' Feb I_ 

I 

June 

Mar Sept Mar Sept Sept : Mar Sept Mar Oct 
I 

-----------------·-----------------~-----------------~------------~----~------------------! 
Consultancy Ditto I 

i 
I 

* wks=weeks 

e e 
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NcC DO BRASIL SIA 
Rcdovia Presidente Dutra. km 218 
07210-902 Guarulhos. SP 
Fone: 945-7013 
Fax: 945-7097 
Contato: Sr. Jose Geraldo de Melo 

PHILIPS DO BRASIL L TOA 
Rua Conde de Sarzedas. 55 - Centro 
09400-970 Ribeirao Pires. SP 
Fone: 459-8214 
Fax: 459-8282 
Contato: Sr. Jose Eduardo Leite 

l-!.:)ECHST DO BRASIL 
";\. cuiMICA E FARMACEUTICA SIA 

Av. dos Autonomistas, 4900 
06194-060 Osasco. SP 
Fone: 705-8700 
Fax: 705-8858 
Cont2~0: Sr. Mitsuhisa Shoji 

TOKO DO BRASIL 
INDUSTRIA E COMERCIO L TOA. 
Rua Jose Mari, 80 
06754-908 Taboao da Serra, SP 
Fone: 491-5500 
Fax: 491-2639 
Contato: Sr. A!fredo P. Ferreira 

"''1f,.ltdtft1ttrin·t•·, rm· e 'tttti?'m · W' tetta·s' 
30/09/9-! (6a.FEIRA) 
DAS osHoo As 1 sHoo 

04/10/94 (3a.FE:RA) 
oAs oahJo As 12Hoo 

04/10/94 (3a.FEIRA) 
DAS 14Hoo As 11HJ0 

05110194 (4a.FEIRA) 
DAS oaHJo As 12Hoo 

Chefe do Controle de Qualidade 

ARNO SIA 
Av. Arno. 146 
03108-900 Sao Paulo. SP 
Fone: 915-7766 
FAX: 274-8318 
Contato: Eng. Walter Marcio Cunha 

TINTAS CORAL SIA 
Av. G~.> Estados. 4826 - Utinga 
09220 Santo Andre. SP 
Fane: 446-6433 
Fax: 446-6045 
Contato: Eng. Jose Abilio dos Santos 

MC/mms 
23109/')4 

05/10/94 (4a.FEIRA) 
DAS 14Hoo As 17H3o 

06110194 (Sa.FEIRA) 
oAs 09hoo As 11Hoo 

r\\' l'l\Of. ·II .\Jf1/>·\ I'/\·\{)!)· TRAV. ! N" I !IJ. }" MIJfHR. ('l(JA/J( UNl\'fl\SITM\I·\. S.\() /',\U/.0 · 51' 
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-;f FUNOA(r\O CARLOS ALBERTO \,'.·\NZOL/:\.'I 
Appendix 1. 

\iriitt#!G;t&X".if,·•=tKsS''tCSlt,..d'.Z ····i;s,;-...:.Lin;:&iff?W' 
PROGRAMACAO DAS VISIT AS AS EMPRESAS 

P~LOS SRS. ICHIRO MIYAUCHI EH. YOSHIKAWA (JUSE) 

EM PRESAS 

IT AUTEC INFORMATICA S/A 
Rua Bela Cintra. 1149 - 13. andar 
0~~15 Sao Paulo. SP 
Fone: 64-5335 
Fax: 881-5783 
Contato: Sr. Robson Barcellos 

Gerente da Qualidade 

SCHLUMBERGER INDUSTRIAS 
Rodovia Campinas l\f.ogi-Mirim. km 121 
13088-061 Campinas 
Fone: (0192) 57-1300 
Fax: (0192) 57-1344 

RIMA IMPRESSORAS SIA 
Av. Prof. Franc:sco Morato, 4293 
05521-200 Vila Sonia. SP 
Fone: 842-58~2 
Fax: 843-3753 
Contato: Engo. Luiz Natal Rossi 

TELEMECANIQUE SIA 
Rua Carma do Rio Verde, 218 
04 729 Sao Paulo, SP 
Fone: 541-8299 
Fax: 523-7814 
Contato: Sr. Hugo Jose Lemos da Silva 

Gerente/Dapto. Central da Qualidade 

DATA DAVISITA 

26/09/94 (2a.FEIRA) 
DAS 14Hoo As 17HJo 

27/09/94 (Ja.FEIRA) 
DAS aH3o As 12Hoo 

27/09/94 (Ja.FEIRA) 
DAS 14Hoo As 11Hoo 

28/09/94 (4a.FEIRA) 
DAS oaHJo As 12Hoo 

OUIMBRASIL QUiM!CA INDUSTRIAL BRASILEIRA 
Av. Maria Coelho Aguiar, 215 29/09/94 (Sa.FEIRA) 
Bloco A - 3.andar DAS 1 OHOO As 17HOO 
Centro Empresariaf 
05805-000 Sao Paulo, SP 
Fone: 545-3015 
Fax: 545-3185 

' A\'. l'~()f A/Alflf)A l'~A{)(). TRAV. .' N" f!/I. !"AN{)Ag. (Ill.·\()( IJNIVff..'~IT,\1\1·\. S i<>~'\(11.<> · 51' 
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1. For Top Management 

TQC CONCEPT 
AWARING STATUS 

SURVEY 
CHECK SHEET 

Appendix 2. 

A) Issue his firro commitment for survival and competitivity under 
company prosperity concept by written form. 

B) Issue his philosophy for customer satisfaction and quality 
oriented management, that is under TQC concept. 

C) Establish business horizon and vision. 

D) Establish mission statement, strategy and tactics for achjeve 
ment of the aboves. 

E) Establish a system for long,medium,and annual business plan 
and objectives. 

F) Establish organizations for suet achievement. 

G) Issue such plan & objectives by long,medium,and annual base. 

H) Reissue managing philosophy based on world/international 
status or trend changes when confronting such needs. 

I) Establish prioritized vital-few objectives for business man
agement planning. 

J) Disseminate policy & objective under quantifies & understand 
able expression to every employee. 

K) Establish a procedures for policy and objectives achievement. 

L) Verify such status weekly or monthly,and annually. 

M) Identify critical problem by periodic diagnosis at workshop. 

N) Improve mutual communication between top and subordinates. 

0) Feed-back previous-year's problem/difficulty into next year 
planning and objectives for s0lution. 

P) Continuously persuade every management to achieve objectives 
deployed. 

Q) Achieve objectives as planned. 

R) Recommend challenging & improving levels for middle-management 
goal setting on daily routine-work management. 
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S) Recognize and implement the importance of his personal in
volvement on business management. 

T) Recognize necessity for adequate awarding system establishment 
for motivation and challenging employees. 

U) Evaluate if the ob;ectives established are over or under-
decision based on, while comparing with competitors, 

(1) Profitability 
(2) Productivity 
(3) Competitivity 
(4) Growth Rate 
(5) Risk-Management 
(6) Customer Satisfaction 
(a) Quality 
(b) Cost/Price 
(c) Delivery 
(d) Safety 
(e) Environment Protection 
(f) Human Resource Development 

V) Establish internal and external customer (including end-users} 
information collection system Nith high confidence level. 

W) Evaluate such information for measuring and establishing 
corrective actions. 

X) Display leadership for customer claim/complain handling. 

Y) Educate and train employees for TQC concept, especially for 
involvement and participation; 

(I) Market-In Concept 
(2) Internal Customer Concept 
(3) Quality First Concept 
(4) Fact & Date Appreciation Concept 
(S) Vital-Few Concept 
(6) dispersion Control Concept 
(?) Inprocess Control, Not Result oriented, Concept 
(3) Recurrent Prevention Concept 
(9) Human-Oriented Behavior Concept 
(10) Employees full Participation Concept 
(11) Upper Stream-Control Concept 

Z) Install QC circle activity 
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2. SENIOR AND MIDDT,E MANAGEMENT 

A) Understand the syste~ for business managenent pclicy and 
objective establishing program. 

B) Understand-the top management business philosophy under sur 
vival and predominant competitivity accomplishment. 

C) Understand the TOP management quality commitment based on 
customer full satisfac• ion,under TQC concept (refer to Top 
Management Paragraph(Y)) 

D) Establish awn's philosophy and commitment (vision and strate 
gy) to conform with the top management's. 

--F-}-Estabti-sh-own-'-s-trtan-and-objectives-to-per-form .the .. top manage-
----ment' s·:·-

E) Identify and recognize awn's role,r.esponsibility and partici 
pation scopes. 

F) Establish awn's plan and objectives to perform the top manage 
ment's. 

G) Disseminate awn's customer sutisfaction program under quality 
assurance concept to every subordinates. 

H) Establish such quality assurance procedures as standard. 

I) Educate and train such standard contin•1ously. 

J1 Have subordinates r~cognize their own responsibilities in 
daily routine-work. 

k) Encourage subordinates to understand QC story procedures 
(Plan-Do-Check-Work) for their daily routine-work improvement 
or corrective action. 

L) Establish close and compact relationship between horizontal 
organizations (same level). 

M) Establish own's consistent and compatible plan and objectives 
with not only top management but with horizontal level manage 
ment. 

N) Improve mutual communications between same level horizontal 
organizations. 

0) Can use QC story (Plan-Do-Check-Act) method. 

' 

P) Can use QC 7 tools. 
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atmosphere. 

0) Build-up free conversation atmosphere. 

P} Foster human-touched and -appreciation concept. 

Q) Participate in QC circle with awn's decision. 

R) Participate with suggestion proposal program. 
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2-Week Training Program 
JUSE-UNIDO-FCAV 

March 6 - 17, 19q5 
at JUSE Higashi Koenji Annex 

(Tel:03-5378-1211, Fax:03-5378-1220) 

(Lecturer) 
6 March, (Mon) 

Appendix 8. 

09:30-12:30 General Concept of TQC Dr. Yasutoshi Washio 

13:30-16:30 " 

7 March, (Tue) 

09:30-12:30 Policy Management 

13:30-16:30 Daily Work Management 

16:45-19:30 Group Discussion 

8 March, (Wed) 

09:30-12:30 Quality Assurance 

13:30-16:30 Standardization 

9 March, (Thu) 

Mr. Ichiro Miyauchi 

Dr. Yoshikazu Tsuda 

" 

Dr. Tadashi Yoshizawa 

Mr. Ichiro Miyauchi 

09:30-12:30 Process Control Mr. Hideo Yoshikawa 

13:30-16:30 Role of TQC Facilitators Mr. Ichiro Miyauchi 

16:45-19:30 Group Discussion 

10 March, (rri) 

09:30-12:30 QC Circle Activities Mr. Ichiro Miyauchi 

13:30-16:30 Q & A 

16:45-18:30 Farewell Party 

11 & 12 March, (Sat) & (Sun) Holiday 

" 

13 March, (Mon) Kyosan Denki Co., Ltd. (Koga, Ibaragi Pref.) 
13:30-16:30 

14 March, (Tue) Jatco Corporation 
13:30-16:30 (Fujinomiya, Shizuoka Pref.) 

15 March, (Wed) Yamato Kogyo co., Ltd.(Oyama, Tochigi Pref.) 
13:00-16:00 

16 March, (Thu) Mitsubishi Electric Building Techno-Service 
10:00-15:00 Co., Ltd. (Tokyo) 

17 March, (Fri) Q & A and final Wrap-up meeting 
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I ~ : Helvi:.l isU , Vi::::~dent : FmW<:::~on~= Vuuolini i 
l __ i ________________ ~--------------~--- ---- -- -- --- --- -- ------ ____ J 
j l; Jose Joaqui• do ; Directo!' : Fundacao Carlos Alberto Vanzolini ! 
I • Amarai Ferreira · · 1 

1--~----------------~--------------~-----------------------------i 
I 3 : Osnir Si.matto : Project - : Fundacao Carlos Alberto Vanzol ini i 
1 ' : Coordinator ' i 
--~----------------~--------------~-----------------------------~ 
4 : Ricardo Valente ~ Project - : Fundacao Carlos Alberto Vanzol ini J 

: da Si Iva : Coordinator ' j 
--~----------------~--------------:-----------------------------1 

5 : Cleber Garcez : Project - : Fundacao Carlos Alberto Vanzol ini : 
: ; Coordinator : i 

--~----------------~--------------~-----------------------------~ 

6: Paulino ·.' Project - : Fundacao Carlos Alberto Vanzolini ; 
: Francischini '. Coordinator · i 
I I • I __ i _____ .., __________ ,--------------;------------------------------1 

I 7 ; Robson Barceios : Quality Manager : Grupo Itautec - Philco ( consumer ! 
· · · electronics,11icro computers ) i 

~--~----------------~--------------~-------------- --------------~ 
8 : Klaus Bi I land ' Director : UNIDO in Brazil ! 

I 
I ---- ---- ---------· 
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2-WEEK TRAINING COURSE 

FOR FCAV. UNID PROJECT 

MARCH 6-17. 1995 

LECTURERS" LIST 

UNION OF JAPANESE SCIENTISTS AND ENGINEERS 



Dr.Yasutoshi WASHIO 

1. Outline of career 
1929 Born in Yamaguchi 

1953 Graduated from Kyushu University, Faculty of 
Physical Science, Department of Mathematics 

1958 Joined in Asahi Chemical Industry Co., Ltd. 
1961 Assistant Professor of Keio University, Faculty 

of [nginering 

1973 Professor of Keio University 

1993 Recieved Deming Prize(for Individuals) 
1994 up to date 

Professor of Niigata university of 

International/Information Studies 

2. Activities in QC 

• Deming Prize Medalist of 1993 
• Member of Deming Application Prize Sub-Committee 
* lecturer of QC Basic Course, Middle Management Course, 

Design of Experiment, etc. organized by JUSE 
* Member of Editorial Committee of "Total Quality Control' 



I. Outline of career 

1918 Born in Saga 

Hr. Ichiro HIYAUCHI 

1940 Graduated from Yokohama Technical College 

Department of Aeronaut~cal Engineering 
1940 Nakajima Aircraft Mfg. Co. 
1947 1'okyo Bantam Car Co. 

1951 U.S.A.F. Tachikava Air Base, QC Consultant Engineer 
1960 Ishikavajima-Harima Heavy Industries, Co. 

QC Manager, TQC Manager 
1979 up to date 

Counselor-of Union of Japanese Scientists and 
Engineers 

2. Activities in QC 

* Member of Japa.nese Society for Quality Contr:>i 

*Certified Reliability EngEneer of Society for Quality Control, U.S.A. 
* Senior Logistic Engineer of Society of logistic Engineer, U.S.A. 



Dr.Yoshikazu TSUDA 

I.Outline of Career 

1935 Born in Kobe 
1957 Graduated from Osaka City 

University.Faculty of Hathmatics ,specialzed in Physical Science and 
Engineers 

1961 Investigation Committee of Atomic Bomb Injury. 
1962 AssistantProfessor of Nihon University,Faculty of Physical Science 
1965 Assistant of Tokyo Metropolitan University.Faculty of Phsical Science 

1993 up to date 

Professor of Rikkyo University.Department of Teaching , 
Statistical Faculty of Computer Science and Mathmatics 

2. Activities in QC 

•Member of Japanese Society for Quality Control 
•Member of American Siciety for Quality Control 



l. Outline of career 
1939 Born in Tokyo 

Dr. Tadashi Yoshizawa 

1962 Graduated from the University of Tol\yo , 
Faculty of 
Engineer i np,, i\pp I i P.cl Physics neparf.men t 

1966 Tutor at the University of Tokyo 
1978 Professor at Yamanashi University, Faculty 

of Enp,ineerin~. Computer Science Department 
1989 up t.o date 

Professor at Tsukuba University 
2. Activities in QC 

* Member of Japanese Society for Quality Control 
* Member nf American Society for Qual ily Control 
* Member of International Statistical ln~~ilut.e 

* Chairman of Organizing Committee of Multivariate 
Analysis Study Meeting, JUSE 

* member of Organizing committee of QFD and SPC Study 
Meeting anri basic: course, ,IUSE 



0-

1 

Mr. Hideo YOSHIKAWA 

I. Outline of career 

1926 Born in i-Jiigata 

1948 Graduated Taga Technical College, Mechanical 

Engineering Department 

1948 Joined Ministry of International Trade and 

Industry 

Joined Nissan Diesel Motor Co., Ltd. 

up to date 

President of Intellect Co., Ltd. 

2. Activities in QC 

* Member of Japanese Society for Quality Control 

* Lecturer of QC Basic Course, Middle Management Course, 

Executive Course, etc. organized by JUSE 

* Member of Editorial Board of the magazine "Total Quality 

Control'' 



TQC TRAINI~G COUP.SE FOR FCAV. U~IDO PROJECT 
YARCll 6 (Yon) - li(Fri). l995 

Subject to be Discussed 

Appendix 11. 

To implement TQC concept into your company. What kind of difficulty is 
anticipated under your own situation? 

Through brain-storming. identify top 2 difficulties. 

Then. establish corrective or recommending actions for these top 2 
with priority. 

Group Discussion S.O.P. 

Step O:Introduce yourself each other 

Step l:Select group-leader. recorder and presentator 

Step 2:Under group-leader's guidance. proceed on identification of 
anticipating difficulties at each companies through brain-storming 
method. 

S~ep 3:Stratify the difficulties identified by 4M/lE category(Man.Machine. 
Material.Method and Environment)and reconsider if any omission or 
duplication on identified ones. 

Step 4:Prioritize top 5 among those difficulties by "Matrix Method". 

Step 5:Again by brain-storming. identify corrective and recommending 
actions for each 2 top difficulties. 

Step 6:Prioritize each actions as 
(l)Firstly. pick up inplementable corrective actions by your own 

dicision. 
(2)Secondarily by using ~Matrix Method". again establish critical 

and important corrective actions for each difficulties while 
specifying the necessary actions by 5W 111 approach. as shown in 
the attached table. 

Step 7:Prepare reports for presentation. 

THIE ALLOCATION 

March 7 (Tue) 16:45-19:30 Group discussion orientation 
Brain-storming for icientification of difficulties 

March 9 (Thu) 16:45-19:30 Prioritization of top 5 
Brain-storming for identification of 
corrective or recommending actions for top 5 

Prioritization of corrective actions 
Preparation of reporting papers 

March 17 (Fri) 09:30-12:30 Presentation and evaliation of group discussion 
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Appendix 12. 

EVALUATION SHEET 

1. lfith respect to the seminar, please put a P.tark "Q" on the number in the following table: 

DE:JREE 0 F YOUR I INSTRUCTIVENESS OF i 
No. SUBJECT AND LECTURER UNDERSTAND ING THE LECTURE 

0 B.i-tici~I ~ 
(good~~poor) 

~ a,.eic.i(M I& 
(good~poor) 

AVE'. R.tl'{f AV~ 
General Concept of TQC + 1 5 4 1 !/. I 2 5 4 3 2 1 3. 7S by Y. lfashio 

General Concep~ of TQC 

i 14. 25 
! 

13. ~ 7 2 5 4 3 2 5 4 3 2 1 
by I. Miyauchi 

i 
Policy Management 

3 5 4 3 2 1 3.? !; 5 4 3 2 1 3.3? by Y. Tsuda I 
Daily Work Management 

4 5 4 3 2 l 3. 7 !; 5 4 3 2 1 3 '2 .0 by Y. Tsuda 

Quality Assurance 
5 5 4 3 2 1 4. 3( 5 4 3 2 1 4.S by T. Yoshizawa 

I 

Standardization 
6 5 4 3 2 1 4. s 5 4 3 2 1 I;. 0 

by I. Miyauchi 

Process Control 

i'<1.S 7 5 4 3 2 5 4 3 2 1 L !; 
by H. Yoshikawa I I. 

I I 
I 

Role of TQC Facilitators I 

8 5 4 3 2 l 11. 7 !J 5 4 3 2 l 11. 3 7 
by I. Miyauchi 

~ . 
QC Circle Activities 

2 l 11. oo 9 5 4 3 2 l 11. t 2 5 4 3 
by !. Mi yauch i 



EVALUATION SHEET 
JUSE TQC SEMINAR FOR BRAZIL MIDDLE MANAGEMENT -~~D TQC COORDI~ATORS 

l . Vi th respect to the seminar, please put a mark "O" on the number in the following table: 

DEGREE OF YOUR !NSTRUCTIVE~ESS OF 
No. SUBJECT AND LECTURER UNDERSTA:1u!NG THE LECTURE 

( good~poor ~ ( good~-+poor) 

General Concept of TQC T n!: 
- - J: - -

l 
l/. I) I 3_ .., !; 5 4 3 2 1 5 4 3 2 1 

by Y. Washio 

i:- jf- -
T i: i:-General Concep~ of TQC 

2 

IJ. 2!> I 3. r? 
5 4 3 2 1 5 4 3 2 l 

by ~. Miyauchi 

I T iF - T- T T Policy Management I 

3 
3 . .,s I 3_ J..,_ 

5 4 3 2 1 5 4 3 2 l 
by Y. Tsuda 

-
11- F- T i::- - T Daily Work Management 

4 5 4 3 2 l 5 4 3 2 l 
3 . ., !; I 5 /,] by Y. Tsuda 

IF T- - T T -Quality Assurance i_;:-
5 

"·~.,I 1i. r 
5 4 3 2 l 5 4 3 2 1 

by T. Yoshizawa 

,r- iF- - l- -SLindardization 
~ 6 

4. t / It on 
5 4 3 2 1 5 3 2 1 

by I. Hiyauchi -

Process Control jt- 11=- Jt I 
7 5 4 3 2 1 5 14 3 2 l 

~I r by H. Yosh~kawa ''· _, ". _, 

Role of TQC Facilitators ~ T J i=-L 
8 5 4 3 2 l 5 4 3 2 l ,, ., ~ I I ·_// by I. Miyauchi -

- /. 

QC Circle Activities ff- T /l-· T 
9 5 .:i- 3 2 l 5 4 3 2 1 

I t:>/ I/_ on by I. Hiyauchi T '/. 

2. PLANT VISIT 

o Vere you satisfied with plant visit program? 
[] Satisfied [] Not Satisfied 

o If you were not satisfied, describe its reasons below. 
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1. Introduction 

l!ntil about fifteen years ago. Japanese 11anufactured products had repu

tation of being ·1ow in price and lo• in quality - . Uowever. nowadays. 

Japanese products have bee•1 assessed as being - lo• in price and high in 

quality - . As a result. the level of Japanese exportation of products has 

increased causing trade friction •ith soae countries. 

lany factors have contributed to _the draaatic success of Ja1>anese aanufac

turing industry. However. according ,to Japanese top executives. a aajor 

contributer has been Quality Control Activities in Japanese industries. 

Quality Control(QC) was introduced to Japan by the United States. Or. De

aing in 1950. Japan has succeeded in developing a ·Japanese QC systea 

(called TQC). which incorporates its social construction. national chara

cteristics and educational standards through trial and error. 

Definition of TQC: 

(i) high quality of the product or the service which aeets custoaers · 
• 

r.eeds 

(ii) 

(iii) 

provide at the lo• cost(reasonable cost) 

coapany-wide activities 

TQC consists of the three eleaents: 

QC ways of thinking. 

TQC syste11. 

QC tc.ols 

2. The Characteristics of QC Activites in Japan 

(I) Total Quality Control (Company-fide QC) 

QC activities arc j)er!ormcd lJy all the pcr;;ons of an oq:anizati0i1. fruo 

the president and the top executives to ordinary individual worker:; .. Ind 

QC activities ar-:: performed by all the sections of an oq:anization such as 

product development. product planninr.. ma11ufocluri111:. s&dcs. pllrchase. 

personnel. etc. 
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Dr.De•ing taught us this 
Point-by showing a circle. 
which we call ·oe•ing 

Replanning 

Circle· _ 

~larketing I /(After-
Service) 

Inspect ion. 
Selling 

/ 

Product ~ 
planning 

(Designing) 

lanuf a-

cturi ng / 

Prcgress 

In order to proaote TQC • Tops leadership is very iaportant. Vost of the 
Top executives have the sound idea on TQC_ 

(2) The ap~lication of statistical •ethods in Quality Control(SQC) 

Statistical methods are effectively used in QC.Statistical aethods applied 
in QC are as follows: 

(i)Basic Statistical methods (7 tools in QC} 
Histogram. Stratification. Pareto diagra•. Cause-and-effect diagram. 
(Ishika• i s diagram). Check sheet. Graph(Control Chart). Scatter 
diagra• 

(ii)Further statistical methods 
Control chart. Sampling inspection. Design of experiments. Regression 
ana!ysis. lulti•ariate analysis. Reliability theory. etc. 

Not only specialists but also all the coapany e•ployees are trained on 

statistical •~thods (at least 7 tools in QC). Quality i•prove•ent and cost 

reduction are the results of the application of statistical 11ethods. 

- 2 -



Aaong statistical eethods. design of experiaer.ts is widely used to pursue 

the optiaal design paraaeter values and production condition. In experi

aents. since the nuaber of factors is large. cost af the experiaents are 

perforeed by using ·orthogonal Array· developed in Japan. 

lhy are the statistical •ethods necessary and useful? 

(i)In acdern QC. the control is not ·11an Control • but ·Fact Control· . 

fact = Data 

Therefore. before eaking any decision we have to collect date and 

analyze thee. Then. statistical methods are necessary. 

(ii)The quality of •anufactured products is always subject To a certain 

aaount of variation due to aany factors (4 I such as llachine. Kan. 

Kethod and Katerial). le must control 4 K. 

Then. le have the following probleas: 

(a) To what factor should •e pay •ore attention? 

(b) At •hat level should we aainta1n or control the factor? 

For investigating these probleas. statistical methods are useful and 
powerful. 

(3) Concept of ·Quality first • 

Of cource. se want to get much profit. Uowevcr. ·profit" is just a result 

of our activities. As a means of getting 11uch profit. ve choose ·ouality 
I11prove11en t • . 

The quality of a product 11ust be determined on the basis of the c.Jnsu111er· s 

opinion. Jc must plan and produce products which meet the consumer' s needs 

For this purpose. a systematic activity to grasp the consumer· s necd5 is 

performed. And the results arc reflected in product planning or replanning 
the product 
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No•. it i~ the beginning of the age of quality competition. 

fe have to de~elop and produce products which satisfy custoaers · needs. 

Therefore. the concept of ·Quality First - is essential. le •ay s~y that 

TQC is just ·ouality lanagement- . 

To say that the i•prove•ent of quality wi!l increase cost is not necessari 

-ly true (or a mistake). By i•proving the quality of products. we •ill · 

si~ultaneously increase the selling volu•e. thus lowering cost of product-

ion. 

(4) QC circle activities (one activity of llnman Resource Uana~emen l) 

QC circle is a s•all group consisting of five or eight persons to perfor• 

QC activities voluntarily within the saae shopfloor to which the~ belong. 

Kembers in a QC circle are foremen and workers. 

QC activities in the shopfloor are carried out through the QC circle. QC 

circle has brought about good results in i•proving the quality or in 

reducing the a:anufacturing cost. 

QC circle utilizes elementary QC techniques such as ·7 tools in QC - in 

·rroble• So!vinr. • 

5 S house-keeping campaig 

S ortinr.(SEIRI) S ani tizinr.(SEIIETSU) 

S ystcmatisinr.(SEITON) S el f-Discipl ining(S!IITSUIE) 

S weeping(SEISOI!) 

(5) Implementation of POCA cycle in doing works 

Repeating the plan-do-check-action (POCA) cycle 
incessantly iaproves product I work Quality. 

}~big 

Fir.urr. ·?.. I POCA Cyc I!! 
- ., -

i 11prove11cn t 



In TQC. the standardization (to set technical standards/operation 
standards) is very important. The qualiLy of product should be 
built in by standards. 

The standards should be iaproved (changed) through the productioil year by 
year .. The steps for standardi~ation are as follows: 

Plan 
l 

Do 
l 

Check. 

I 

' Action 

Set teaporary standards 

fork by using the standards 

Observe the quality of manufactured products through the 
prodL1ction 

If the quality is not.satisfactory. alter the standards or 
set ne• standards teaporarily. 
If the quality is satisfactory. we accP.pt the standards. 

le aay say that QC activities is how to use t~e cycle of P.D.C.A to 
enhance quality. 

(6) Co:isistent (iuality Assurance (QA) activities from New Product Planning/Deve
lopaent though After-Sales-Service 

Activities for QA are perforaed by all the sections (cross-functional 
11anage11ent). Especially. we focus on the activities at the stage of New 
Product Pl anni ng/Oeve lopaent. 

(7) Systematic education and training on Quaiity Control 

Kuch efforts are paid for education and training. All members in organiza
tion are trained on QC 

Education and training on QC arc performed by four different levels such 
as Top Janagcment. Kiddle JanageEent. Staff. Foremen and Yorkers. 

(8) Nation-wide activities (private activities) for promoting Quality Cootrol 

Role of ·union of Japanese Scientists and Engineer~ (JUSE) • and ·Japan
ese Standards Association(JSA). 

Deming Prize 
QC symposium and QC convention (2 times/year) 
Seminars on QC 
Nation-wide organization for promoting QC circles 
Qual!ty Vonth :~ovcmber) 
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3. Historical perspective of Quality Control Activities in Japan fro• the view
point of Quality Ass~ra~ce 

(i) The 1st stage (1950-1955) 
Emphasis of QC activities was on the inspection section. 

(ii) The 2nd stage (1955-1970) 

(iii) 

(iv) 

Emphasis was on the •anufacturing process. 

the 3rd stage (1971-1980) ,. 
Emphasis was on the product planning and product designing. 

The 4th stage (ISSI- ) 
Eephasis is on 

i) Grasping custo•er· s needs and reflecting them in product 
planning 

ii) New product development 

Hh stage 

1st stage 

~ 
(After

Service) 

I , 

Prod~ 
Pia~;~~\ 

Designing 

[nspection ~an~fac-~ 
Selling turing 

I 

- (i -

3rd stage 

2nd stage 



4. QC lays of Thinking 

1) lhat 11atters is not the appearance of a defective proJuct (lroalile). but the 

recurrence of the same defects caused by the sa11e reoson. 

2) Judge11ent on the basis of fact (Fact Control) 

3) ·auality First • and not ·profit First· 

4) Concept of ·Quality • •· 

5) POCA cycle 

6) Concept of ·standardization • 

7) Concept of ·xarket in • . In general. next down streaas are customers. 

8) Paying more attention to the process than the result. 

9) Priority principle 

5. TQC Syste11 

(l) Pol icy Deployment (llanage11ent by l'ol icy) 

Policy deploy11ent is generally for annual business management policy. The 

policy consists of goal to be accomplished plus major priority plan for 

attaining the goal. 

In deploying President's policy to each department. negotiation with ur>per/ 

lower levels and other departments should be done. 

Control points should be introduced to evaluate the status of major 

priority plan execution. 

Vonthly checking and action 
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Cheking is aade in relaton to the goal and aajor priority plan; action is 
taken with respect to the aajor priority plan. 

Coapany' s business phi,losophy 

Long or lid-ter• plan 

Presiden t' s annual policy 

Social environaent 
and trend 

Review of preceding 
year' s pol icy 

~ 
' 

. Policy of department ;head 
(goal and major priority plan) ------------------------· . . 

' I 
Department executing plan ------------~ 

Exel:ution 
(Konthly check/action) 

Review the results of iaplementation 
and devise counterplan for next year 

Diagnosis 
by president 

~----------------------------------------~ 
Figure 5. 1 Example of the system of Pol icy Deploymen.t 

- B -
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(2) Daily ¥anagement 

Daily management means activities conducted by each department every day 
in order-to carry out their respective assigned roles. 

The control point stands as a measure to evaluate the progress being made 
by each department in achieving their specfic roles. ,. 

Control points should be established as part of the process of daily mana
gement. and the plan-do-check-action (PDCA) cycle should be repeated on an 
ongoing basis. 

lhile policy deployment aims at dr~stic improvement. daily management 
focuses on maintaining the present level and on minor improvement. 

(3) Cross-functional ¥anagement 

Generally corporate organization is classified according to departments. 
By contrast. cross-functional management purposes to control such operat
ional aspects as quality. cost. delivery and safety (QCDS) from the 
companywide standpoint. 

(") ., 
0 
er. -.... Q Cll 
I 

....... 
c: 
:l -... c n ... 
0 
:l --,,, D Cl 

ill:: 
Cl -.; s :J 
c: 
Toi 
n 

'11 '" 
,, 'II '11 3 

n 
:l 

Policy Deployment. Daily Hanagement ... 

figure 5. 2 Concept of Cross-functional Vanagement 
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(4) Quality Assurance System. New Product Development System. Complaint R2ndling 

System. Customer Satisfaction Survey System. etc. 

(5) Staff Education and Training Plan 

QC Circle system. Suggestion box systems. ttc. 

(6) QC Project Team 
,. 

(7) Presidential Diagnosis 

6. QC tools 

A-Group (Statistical techniques) 

QC 1 tools (Histogram. Stratification, Pa'reto diagram. 

Cause-an~-Effect diagram, Check sheet. Graph. Scatter diagram) 

ContrlJl Chart 

Estimation and Testing ~- ~othesis 

De~ign of Exper:ments 

Regression Analysis 

Multivariate Analysis 

Qudntification Theory 

Sar.piing Inspection 

Sensory Test 

Taguchi' s Method 

Cp/Cpk Analysis 

leibull Analysis 

Oazard Analysis 

Accelerated life test 
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B-Group 

Vanagement 7 tools 
(Affinity diagram. Relation diagram. Tree diagram. Kdtrix di2gram. 

Matrix-Data Analysis. Process Decision Program Chart. Arrow diagram) 

Quality Function Deployment (QFD) 

Design Review (DR) 

Failure !lode aI&d Effect Analysis (FKEA)

Fault Tree Analysis (FTA) 

QC Process Chart 

QC story 
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SECTION 

1_ GENERAL 
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Appendix 15. 

Q c ST 0 RY 

( p D C A ) 

PLAN 
I 

) 

ACT ---
< 

FEMED I AL I 

ACT ---

DO 

-- A PROJECT/SCHEUE IS HIGHLY RECO~MENDED ~O 

FOLL01 PLAN-DO-CHECK-ACT CYCLIC PROCEDURE 

IHICH IS CALLEO I QC STORY • IN JAPAN 

-- P l A N - D 0 - C H E C K - A C T CYCLE 
ORGANIZED AS SHOIN IN THE LEFT CHARTS TO 

CONTINUALLY ROLLING OR SPIRALLING UP TO 

SUSTAINING STATUS IN QUO AND 

IMPROVING STATUS IN QUO 
-- SUCH FLCr-CHART IS ALSO SHO:N IN THE FOLLOI 

INGS; 

maintaining cycle 

) 
ACT --

::A I NTA I l't 
AS IS 

IDEAS 

RECURRENT < __ ___, 
PREVENTIVE I MPROVDIENT 

improvi'UL-.£_'!£~ 

M I Y A - 0 0 2 - 0 4 - 0 3 



a 

COST 

QTY 

r 

t,_---
I , 

I ------J 
present 
I eve I = 

~ I Y A - 0 0 2 - 0 4 - 0 1 

-- IHEN I :llPLE:.IENT I NG P-0-C-A CYCLIC ACT I ON. IT 

IS BASICALLY UTILIZED FOR IMPROVING PROGRAM 
THAT P-0-C-A ACTION IS NECESSARY TO BEGIN 

llTH CHECK-ACT-PLAN-DO CYCLIC ACTION IHICH 

IEANS TO COLLECT FACT/DATA FIRST. AND IDEN
TIFY PRESENT STATUS FOR 1:.SPROVING NECESSITY 
DETERI I NAT I ON. 

-- ONCE SUCH I fitPROV I NG PROGRA:.t IS SUCCEEOED. IT 

IS NECESSARY TO SUSTAIN THIS PROGRAM THAT 

P-D-C-A IS CHANGE TO S(STANDARD)-D-C-A CYCL
IC ACTION AS SH01N IN THE FOLL011NG DIAGRAM 

-------> 



R E C U R R E N I 
P R E V E N T I V E 
ACTION 

M I Y A - 0 0 2 - 0 4 - 0 2 

-- THE BASIC CONCEPT IS TO ESTABLISH A ACTION 

FOR u HOT MAKE ANY SAME MISTAKE • 

OR I NOT PROBLEM HAPPENED BY SAME CAUSE • 
-- THE ~OST RESPONSIBILITY FOR REPETIVE PROBLEL 

ARE LAID AT ENGINEERING - TECHNICAL DESIGN c 
PROCESS DESIGN ORGANIZATIONS' 

-- TECHNICAL DESIGN ENGINEERINGS ARE NECESSARY 
TO COMPLY llTH INTRINSIC ENGINEERING PRINCI-

PLE AND TO GUARANTEE THEIR QUALITY BY ; 

DESIGN REVIEW, FAULT TREE ANALYSIS (FTA). 
HAZARD ANALYSIS , FAILURE MOOE EFFECTS ANA
LYSIS(FMEA) OR ERROR MOOE EFFECT ANALYSIS 
(EMEA) ANO PRODUCT LIABILITY PREVENTION 

-- PROCESS DESIGN ENGINEERINGS ARE ALSO TO COM 
PLY llTH AS SAME AS DESl~G ENGINEERINGS PRO 
GRAM BASED ON MORE HUMAN-ORIENTED CONCEPToF 

HUMAN-ERROR PREVENTION BY FOOL-PROOF MEllH.O.fl> 
-- FOOL-PROOF IS ALSO MENTIONED AS POKA-YOKE 

FOR PREVENT!ON OF SLIP-MINDED 08 ABSENT
MINDED HUMAN ERROR OR MISTAKE THAT ANY SAFE 
RELATED OR CRITICAL PROCESSES ARE ABSOLUTE!; 

NECESSARY TO INSTALL FOR PREVENTION EQUIPM~ ,,.. 
FOR IMPORTANT QUALITY CHARACTERISTICS ASSUKl-

ANCE I 

I 
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l\1anagement for Objective 
v. s. 

Management by Objective 

I. WEAKNESS OF MANAGEMENT BY OBJEcnVE 

When we listen to people's speaking carefully, We may hear so many 
complaints caused by management by objectives why people has so many com
plaints to management by objectives ? we would stan first from this phenomena. 

OBSERVED PHENOMENA 

COMPLAINTS OF MANAGERS OF MIDDLE LEVEL: 

I. Objectives are imposed by his superior, and he has not so much 
possibility to select objectives by himself. 

2. In many case he can not help c:ommitting to the imposed 
objective although he has no idea to achieve it. 

3. Ileing afraid 10 be fired if he could not achieve it, he can 
not propose challenging target in his objective. 

4. lie can not know the relation of his objectives to the objectives 
of his colleagues. 

COMPLAINTS fROM EXECUTIVES: 

5. 1l1ere are so many objec1ives which have not been achieved. 

6. What objectives are good and attractive ? 1l1ere are no idea 
and no sys1ematic approach about them. 

7. Much reluctance by subordina1es to commit objec1ives. 

8. MBO is being in prac1ice, but it isn't working well. 

For 1he convenience of further discussion, definition of "Objective" 
shoulcl he made exac1ly. 
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OBJECTIVE= MEASUREMENT OF RESULT(PERFORMANCE) 
+TARGET VALUE IN TI-IE MEASUREMENT 

Then we can idcntif y discussion points on MBO a liulc more in detail. 

A. How to develop tree structures of objectivcs(chains of objectives) from 
top to bottom. 

B. By what procedure, people can reach consensus on each one's 
objective. 

C. How to assemble a set of objectives in accordance with one's 
responsibility. 

D. What consideration is required to select objective (measurement). 

E. What points people should pay attention to objective (target) 
setting. 

The management for objectives will be the answer to above questions. 

MANAGEMENT FOR STRATEGY 
THROUGH 

MANAGEMENT FOR OBJECTIVE 

II. PROCEDURE OF MANAGEMENT FOR OBJECTIVE 

Execution of management means to follow up the cycle of POCA - Plan, Do, 
Check, Action. Each step in management for objective is described as 
follows: 

PLAN: 

From Top to Bollom; 
(Set up the long range or middle range plan, if one company have not it yet, in the 

execu1ive meeting. Set up annual execution schedule according to the long range 
plan) 
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1. Evaluate last year perfonn:mce of company operation based on the 
long term managing plan. Examine closely the r~asons of insufficiel'lt 
pcrf onnance. 
Examine countermeasure and preventive action for next year·s plan. 

2. Make up (provisional) implementation plan of this year according to 
annual schedule of long range plan considering last year's performance 
and examined actions. 

3. Discuss with divisions' (departments' ) heads presenting this year 
implemeniation plan, and ask them to break down the plan according to 
their responsibility. 

" Brtalc Dow.-r" means to give more concrete image to the presented plan 
as objective ( measurement and target) from their responsible field. 
and to deploy executable ways (methods ) in their responsil::ilities to 
materialize target. 

EXAMPLE 1: 
Plan prc~enrcd by CEO : TO REALIZE lllGHEST QUALITY JN 

INTERNATIONAL MARKET. 
Response from VPs by translating president's message into their 
responsibility 

* Production VP: Realize 5 year free warranty with trying to 
prevent cost increase as less as possible 

Production manager : 50% reduction of defective fraction. 
5% direct cost rcducrion per unit. 

Producrion Engineering: 30% reduction of loss rime caused 
by machine trouble 

Purchase Manager : 
CIC. 

* Product Development VP: Develop 5 new producrs of 15% cosr 
reduction 

Movement Developmcnr Group Leader : Develop 30% cost 
reduction model for big torque movcmenr 
and 10% cost reduction model for alarm clock 

Case Development Group Leader : Develop 3 wall clock and 
3 alarm clock by 50 % of failure cost 
reduction of product clcvclopmcnt stage 



• Sales VP: 20% market share increase in fleet cuslomer(cuslomer of 
industrial company) mark.ct. 15% turnover increase in 
consumer market by improving customer service qualily 

--CIC.· 

EXAMPLE 2: 
Policy presented by Board of Directors: 
CONTRIBUTE LOCAL COMMUNITYTiiROUGH PROSPE~ITY 
OFTIIE COMPANY. 

RESPONSE FROM VPs : 

• Produc1ion VP: Zero accidem. No lay off by inlroducmi new 
products and increasing flexibilily of work in 
worker and supervisor. 
(wi1h derail plan of his subordinales as follows) 

Produc1ion Manager : To give a 1raining for 12 workers as 

NC machine programmer and robol trainer. etc. 
Pro<luc1ion Engineering Manager : Safety: fail "11fe care ins1allation 

10 80% major machines. 

• Sales VP: Stabilize order input to Production. less lhan + - 5% L of previous order. (detail plan) 

-CIC. 

Sales Manager : Increase visits to major customers. 
Adopt two stages order receipt: advance order 
and confinned order. 

In "Break Down" proces.>, a division head has to discuss with his 
subordinate on 1he given policy or plan, and needs to ask his 
subordinate 10 repnt on the present status and to analyze 1he way to 
realize it. 

It is the PENETRATION PROCESS OF MANAGING POU CY FROM TOP TO 
BOTIOM. 

4. To hold a mee1ing by CEO and division head, discuss proposed break 
down plan from sy111Jie1ic view poinl. To adjust and re-arrange 
those plans proposed by each division, and make up new implemen1a1ion 
plans with the consensus of all anendanls. 
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The a<fjuslment and re-arrangement of the plans is the BOTTOM UP PROCESS 
OF EMPLOYEES' OPINION ON lllE MANAGING POLICY AND PLAN TO 
lOP EXECUTIVE. 

5. To break-down the re-:mar.ged plan by lower management level 
again. And make up .. new break-down plans .. for the presentation to 
rop management. 

6. To report step 4 and 5 several times rill converging all level 
employees' discussion. Then board of management can detennine rhe 
STRATEGIC PLAN of lhis year for long term management plan by all 
employees' consensus and panicipation. 

7. This strategic plans are deployed as managing and checking poinrs in 
each management level. 

Here, TREE STRUCTURE OF MANAGING POINTS OF llfE COMPANY 
POLICY f-OR 11115 YEAR is made. 

Example of a strategic Plan: 

STRATEGIC PLAN OF 1986 - QUALITY 

• Prcsidcnr: Realize 5 years free warranty and develop 3 years' battery 
: change free wall clock 
• 
• as small profit loss as possible by 
• 
• i. Improvement of production quality 
• 
• 2. Reducrion of production cost 
• 
• 3. Increase of the total sales • 
• 
• 
~· Production Director : Reduce 10% production cost and improve 
• 
• 
• 
• 
• 
• 

• • 
• • 
• 
• 
• • • • 

reliability of products:30 % reduc1ion of retnmed products 
for repair within rhe Isl warrant year 

Proclucrion manager: 50% reducrion of in-process fraction 
defective, I 5% direct cost reducrion per unit 
and built in reliability into product in producrion by, 

I . eliminating electrosraric shock and other major defects, 
2. fool-proof ins1allation into working sysrem, 
3. quality improvemenl of incoming material, 
4. rcafaing stable oper:llion, less intcrrnprion . 
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• 
• 
• 
• • • • • 
• • • 
• • • • • • • • • • • • • 
• • • • • • • • 

Purchaie manager: 7% reduction of material cost by 50% 
reduction of incoming fraction c.lcfcctivc and 40% material 
inventory reduction by purchase lead time reduction 

I. negotiation for cost rcc.luction with major suppliers by giving 
stabilized order. increasing quantity orc.lcr and technical 
suppon for quality im;>rovement. 

2. visiting to suppliers. production process with technical staff 
for quality improvement (to the worst 5 suppliers) 

3. developing supplier for critical reliability parts requested 
from design department 

Engineering manager : 20% reduction in field failure rate and 30% 
reduction of process loss time caused by machine trouble 
thruugh • 
I. Increasing process capability :>f critical parts processing, 
2. Fool proof installation into machine, 
3. Eff ectivc-and complete preventive maintenance • 
4. Quick response to repair call, 

Mechanic group leader: --
Electric group leader: --
Automation group leac.ler: --

.•Product Development Director: Develop 4 model of 3 years· 
: bauery change free wall clock for fleet cust~mer market . 
• • Develop 3 new products of 30% MTBF increased and 15% 
: reduced cost . .. 
• Modify design of ongoing products to realize 20% 
• 
• · reduction of field failure rate by, • 
: I. examining new raw material 
: 2. intensive practice of Value Engineering 
: 3. fool-proof installation into design 
• • 
~· Sales Director: 20% market sh:1re increase using 4 year free warranty as 
: competitive feature in consumer market. 
: 20% turnover increase of fleet customer market by promoting 
: 3 years' bauery change free new produc1s. By 
• • I. intensive public relation activi1ies on warramy years increase, 
• • 2. good commitmem 10 make a new product development from the 
• beginning of collecting market information . 
• 
• 3.Trying to substitute all clock in a customer company by • 
• maintenance free new products . 
..a-etc. 
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DO: 
I. Execute implementation plan .. 
2. To hold a review meeting in each managemen! level of all 

division. evaluate progressing !evel by score in rr.anaging points. 
analyze the reasons of unexpected result. and examine 
cm:mermeasure for them. 
--- LOCAL CYCLE OF P-D-C-A IN MANAGING OF 

COMPANY POLICY. 
Review meeting should be held more frequently in lower 
management level. 
for example; Monthly in Department 

Quanerly in Division 
3. To hold "QUALITY PROCESS REVIEW BY PRESJDENT(CEO)" 

to all divisions once a year. 
General implementation plan of"Quality Review by President 
(CEO)" is shown in lecture. 

CHECK: 
To evaluate all over performance of strategic plans at the end of 
fiscal year. 

ACTION: 
I. To analyze the reasons of both insufficient results and over achieved 

results. Examine COUNTERMEASURE and PREVENTIVE ACTION 
for next year. 

2. Continue the step of PLAN described above. 

-e 
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EXERCISE 

I. Convert Scr:uegic Plan ( refer to an example in section II ) into three 
structure of Managing and Checking Points. 

II. The Bread Company has 5 years middle range plan as follows; 
I. To achieve 35% market share in 1989. 
2. To achieve the highest consumers· nomination. 
3. To expand product type from bread to cake-like brt!ad and achieve 

25% profit share by cake-like bread products. 

And this year, policy made by president is as follows; 
l. To increase 1 0% total sales by new products development . 
2. To achieve the highest score of bread shop. 

Please make up strategic plans ( of each department ) and deploy the 
three structures of Managing & Checking points for strategic plans. 

III. Answer to the questions presented in section I. 
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-
Policy 

of 
CEO 

I I 
Business Unit Policy of Business Unit Business Unit 

by 
Group VP 

Policy 
of 

Director 

I 
Policy of Policy of Policy of 

Sales manager Plant Manager Product Development 
Manager 

I I 

Section Manager's Section Manager's Team Leader's ·e 
Action Plan Action P!an Action Plan 

Sales Officer's Supervisor, Foremen's 
Action Plan Action Plan 
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• 

Hierarchical Structure 
of 

Policy 

~elief and Mission I 
' Long Range Forcused 

Company Goal 

' Middle Range Company 
Managing Plan 

-Company Middle Range -
Managing Policy 

- Business Unit -
Managing Policy 

I I 
Managing Goal 

I 
Strategic Plan 

Acioh Plan 

Middle Range 
Business Unit Goal 

StrategiJ Project 
I 

Action Plan 

1 r 

Year's CEO Policy 
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Year's CEO Policy 

' ' ' ' ' ' ' ' ' ' 
[ Profit Plan J ( ___ s_al_e_s_P_Ia_n _ _, 

~ [Money Plan J f roduction Plan} 
~' t-11~ 
~ ~nvestment Pla1~ (Personnel Plan) ~-t 
' ' 

~ I Special Project } 
' ' ' ' 

Business Unit 
Mana,ing Plan 

Objective 

I 
Strategic Plan 

I 
Stressed Action Plan 

~~'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.~ ~'\.'\.'\.'\.'\.'\.~'\.'\.'\.'\.'\.'\.'\.'\.'\.~'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.~'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.'\.~~ 
.....---~----~-~----. 

Quater Year's Budgeting Plan epartment I Section 
and Group's 

~"'"""~''""'""""~"~~~'~""~'·' tressed Action Plan 

Implementation Plan 
with 

Schedule Diagram 

Implementation 
Monthly I Quater I Half a Year 

Policy Making, . Planning, Goal Setting Based on 
Detailed Analysis for Last Year;s Performance 

·-4-
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Example of Deploied Policy 

Realize Highest Quality 
I CEO's Policy ~ 111 

-

-
I 

International Market 

I 

I Product DeveI02ment Director I 
Develop 5 New Products 
of Reduced Cost Type 

I Production Director I 
Realize 10 Year's Free Warranty by Reducing 
Production Cost and Improving Product Quality 

I Sales Director I 
15% Total Sales Increase by Developing 
Industrial Customer (10%) and by Frequent 
Visit to Retailer with New Package Design 

There are no Coordination 
between Division 
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After theTalk amoung Directors 
Coordinated Objective 

CEO 

Realize Highest Quality in International Market 
5 Year's Free Warranty 

J 
J • 

Product Development 

- Develop 5 New Product of High Reliability Alarm Clock 

~ - Develop Low Power Consumption Clock Movement Unit 
to realize 3 year Battery change Free 

- Develop New Package targeting to Young Consumer 

Production 

- 103 Production Cost reduction 
- by Improving Asset Utilization 
- by Reducing Quality Difect and Scrap 

~ - Increase Product Reliability 
- by Improving Purchaseing Material Quality 

Sales 

, ' - Total Turnover 203 Increase 

~ ... - Using 5 year Free Warranty as Competitive Force 
- by Announcing 3 year Battery change Free to 

Industrial Customer and/or New Package Design 

- 153 Turne over Increase in Industrial Customer 
- 103 Turne over Increase in Consumer Market 

-6-
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( 

CEO's Policy Contribute Local Economy 
through Company's Prosperity 

1----~ [Production VP I 
Zero Accident 
No Lay-off by Introducing New Products and 
Increasing people's Flexibility 

- Production Manage• 
Train 12 worker as NC machine Progrnmer ecc. 

- Production Engineering Manager 
Check all Produccion Line lo 
Install Fail Safe Care for Safety etc . 

.----.~ I Sales VP J 

Stabilize Order Input to Production 1>cr 
every Month, Fraction less than+ - 5% 
of Previous Month's Order 

- Sales Manager 
Increase Visit lo Major Cuslomers 
Adopl lwo s1ages order receipl: 

Advance Order and Confinned Order 
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Policy Deployment Format 
1988 Director's Policy Date 0111 of 

of Revise 

!~'"'~· 1[1~~~- I bsue 

Analysis of Objective Setting and Stressed Action Plan Fromulation 
, 

r r 
'I 

Graph Histogram e1c. 

'I. ~ 

'" .J 

No Objective Stressed Action Plans Last 
Year's 

~1e1ory(What) of Objective Goal lt.aionlimil Accual \.IO&I OI 
~. 

Approv9d by 

Action Schedule 

Person 
In Charge 

I 
co 
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I . Introduction 

In 1979, I was in London with my family, :md one day we wem to the travel center 
at Paddington Scation to buy railway and Sealiuk tickets. A railway ticket and seat rcscrvacion 
from London to Harwich, a Sealink ticket and cabin rcservacion between 1 larwich and Hock va:i 
Holland, as well as a railway ticket and scat rcscrvacion from Hock to Amsccrdam were to b<: 
purchased as a total set of six. ticket for each member of my family. 

Unfortunately the place was very crowded and there was a long queue behind us. Bur 
the male British Rail officer did not seem to be rushed and wrote out carefully each and every 
one of the 18 ticket for the three of us, and put front and back covers to each set and stapled 
then together. 

Since we haJ been feeling a bit uncomfortable by then, we fdt relieved with the CX!)CC

talion that now he would hand the sets of tickets to us. But the railway officer picked one of 
th three ticket sets and opened it, and began to pull with his fingers each ticket one l>y one to 
see if they were all securely stapled together or not. 

At this poims, my wife bi!gan to laugh, and to the railway officer who gave us a dubi
ous look, she said that what he was doing is a splendid example of quality, but since so 
many people are waiting, we would like the tickets now and we would check the effectiveness of 
the siap:ing ourselves. With this! we finally received our tickets. 

Had this taken place in Japan, one woulJ have paid aucntion to !he long queue of 
wailing customers, and tried to speed up the work while giving less attencion to dccail . 
And the customers would also take this for granteJ. 

In such a case, wh!ch is the right way? 1l1e Japanese or the Brilish? 

2. Service and Quality 

Lee us assume 1ha1 a rough definicion of service is 'all work excluding dirccl production 
of things(manufacturing). ' 

1l1is means 1ha1 all indirccl area of manufacluring - not only general affairs and accounting, 
buc dcvelopmcnl, production engineering, eic., - would also be pare of service. 
1l1e work of a produciion section manager would be a service 100. 

'Il1en, we begin 10 feel thac CWQC(Company Wide Quality Managemem ), implemenccd in 
manufaccuring induscry. is nol exclusive 10 manufaccuring. When we chink chis way, we feel 
more comfonablc. 

In manufacturing induslry, producis ;ire produced, and ~crvicc induscry produce 
services. lluc chis dis1inc1ion is a rclacivc on, for produc1-rda1cd services arc provided by 
manufaccuring while produces arc supplied ;ilong wich service by service induslry, for example, 
in res[aura111s. 

Then what <liffcrcm:c arc there in lcrms of quali[y'! In ql1ali1y con[rol in 111a1111fac111ring; 
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a. Quality for the User - Firness for Use - is emphasized. 

Also, an emphasis is placed on a perception of quality from many angle, such as 

b. Functional Quality and Competitive Quality, as well as 
Commonly Expected Quality and Anrac1ive Quality. 

As all qualities arc expected of service industry as something natural , we can say that 
there is no difference between manufacturing and service industries with regard to qllality. 
Then, what me the characteristics of quality in service industries? 

My present answer to this question is that the characteristics of service industry wi1h 
regard to quality do not exist in quality itself but in the methods of assuring quali1y. Then, 
how do 1hey differ from 1he C3Se of manufacturing induslries. 

A. Difference in time and space allowance between manufacturing arid delivery. 

In manufacturing, 1herc is often time between manufacture of a product and il's deliv
ery to !he cus1omer, and confim1a1ion of product GUality, by inspect ion or other means, can be 
performed by the manufacturer independently from the user. 

Jn service industry, however, there is neither much time nor space between production 
of a product (service) and delivery 10 the cus1omer. Usually 1he delivery takes place instantly, 
face-:o-face with cus1omer. as you can imagine the job of clerk in front of counter desk in a 
bank. 

n. Difference in rhe form of product delivery. 

Services, unlike products, arc not delivered all 1ogether in one step after completion. 
Instead, 1heir delivery seems to be going on simultaneously during the process of production. 
Face-to-face sales, bank windows and restaurants arc examples illustrating this point . 
T:ms, in service industry, 1here is no time to confirm 1he quality of 1hc service before deliver· 
ing i1 to the customer. Quali1y must be fully built into 1he service in 1he process . 

C. Required q11ali1y depends on the situation. 

The foci tha1 customers' quality requirements for service vary extremely according to 
si1uation is clearly illustrated by my experience wi1h the British Rail that I described in 1he 
beginning. If only a few persons were waiting behind me, I would have been quite satisfied 
and enjoyed by the joh done by the railw;:y officer. Perhaps ano1her person might have been 
undis1urbed and very much sa1isfied by hls job even with m:rny people waiting behind in a long 
queue. 

In manufacturing industry, quality with a fixed target is materialized in the process, but 
in service indumy, the selection uf the Standard of Quality is mostly left to the people who 
work in 1he process. Therefore, in service industry. one must make a sufficient study regarding 
Basic Qualiry, or wha1 is 1he quali1y which must he fully huill in during the process stage. 

find the joh of the ilrirish Rail officer very agreeable hecause it seems 10 me 10 he a 
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manifcslalion of whal mighl be a Wesicrn conviclion lhal qualily should ;1lways be constanl and 
nol be changed according lo the silualion or people one is dealing with. 

In closing this section, I must give my own answer to the question a:-iscn at lhc 
beginning of lhis seclion. My answer ;s that neither the British nor the Japanese way is cor
rect, but what I would like lo sec is a realization of 'British Quality at Japanese speed.' But is 
there a way to achieve this? Let us leave the answer to 1he discussion after section 3. 

3. Process in service - Advantage of process analysis 

Before ir.dustrial production underwent the division of work as t exists today, in the age 
of handicrafts, it was said that a person was a full-fledged craftsman if he could make a pro
gram of his work. We could say that this means he is fully qualified as a manager before he is 
ready to become a master who own his work. 

In fact, a study of a work procedure is closely related 10 management. 111e main pur
pose of this paper is lo build up a plan of management through analysis of process of work. 

First the minimum number of symbol needed for drawing flow diagram of work 
procedure(process) will be explained. The symbol are borrowed from 'Flowchart Symbols for 
Information Processing' and 'Process Chart Symbols.' 

Symbols 

D 

<> 

0 

Meaning 

Processing: Performing a job which 
conslitute a unit 

fodgement or decision 

Tic-up or stornge 

Transpo11 
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Now let us use these symbols to make diagrams of work flow. 

Example: D:tily work of a salesman of a Bread Company 

Let us consider the daily work of a salesman working in a small or medium-scale bakery firm. 
And also let us assume lhal the program of the work for this salesman is to receive today's supply 
of bread from a production warehouse. deliver it lo the sales agents (shops). get order for the 
next day, compile these sales and order figure after returr.ing to the office, and send the sales 
slip, production orders, and requests for taking products out of storage respectively to the ac
counting, production and shipping sections. 

Morning function 
check of vehicles 

Arrangement of 
order slip of each 

selling 
agents(shops) 

Confinnation of 
chnnges in order 
from shops for 

today's delivery 

Correction of 
order for each 
selling agent 

Preparation of 
request for taking 
producrs out of 

storage 
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Reception of 
merchandise 

Confirmation of 
delivery route 

At agent: 
Delivery of 
merchandise 

At agent: 
Confirmation of order 
for tomorrow, 
Check for quality of 
agent's sales and shop, 
Collection of market 
information 

Back to Office: 
Arrangement of order 

slips, 
Prepara1ion of sales 

slips 

Completion of ordered 
quanlity by product, 

Preparation of 
production orders and 

request for taking 
produc1s out of storage 
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Transfer of slips and 
order request sheets 

l\tlarket info. summary, 
Shop monitor report, 
\Veekly/monthly sales 

report 

End 

As the above diagram is only a flowchart of salesman's daily work, let us add on one side of the 
chart the responsible person and department, checking points for processing in each unit of job, 
and the standards and documents r1eeded for processing, !hat are provided by organization 
aiming to support people's work for easy and better quality. 

Now the program of work is quite detailed. I named this type of diagram a "Process Flow 
Diagram" 

• 
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Process Flow Diagram of Sales Person's Daily Work 

Flow of Work Responsible person Checking Points Standards I Documents 

M('rning function Sales person Safety of Vehicles, Cleanliness of cargo Vehicle Safety Checking Manual 
check of vehicles 

& companment. Periodical Disinfection Standard ... 
Arrangement of 

Sales person Vari:\tion from quantity of Standard Or.der Quantity Book order slip of each 
selling Standard C ..1er Table. 

agents(shops) 

• 
Confirmation of Reception of change order from Standard Form of Telephone 
changes in order Sales person agent by people other than in charge Reception Memo 
from shops for 

today's delivery of that customer. 

No 'Nas there a 
changes in order? Sales person 

Yes 

Correction of 
order for each Sales person Check and confirm for production Copy of Production Order(Form) 
selling agent 

order and product request order 
- I -... changed correctly? 

Preparation of 
request for taldng Sales person Quantity cross-check by Standard Form of Product Request 
products out of 

agents and product type. Slip storage 

~, 
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Process Flow Diagram of Sales Person's Daily \Vork 

Flow of Work Responsible person Checking Points Standards I Documents 
J. 

Reception of Sales person, Quantity, Packaging Quality Standards 

merchandise Warehouse person. Product package outlooks, Product Preservation Code 
Production date . .. 

Confirmation of Sales person Traffic information by radio, Territory Route Map 

delivery route Urgent delivery request. Urgent Delivery Request Form 

_t Product condition in cargo room, 

Drive a car 
Safety in drive, 

Sales person Road condition to avoid Safety Drive Manual 
Product damage. Refresh Training of Safety Drive 

Technique 

At agent: 
Delivery of Shop manager, Quantity I Product type, Product Quality Standard 
merchandise Sales person. Package quality, On Site Product Delivery Manual 

Damaged products and those quantity. 

H 

At agent: Variation from standard order, Order Form 
Confirmation of order 

Sales person Product handling manner in sales & Sales Agent Management STD for tomorrow, 
Check for quality of house keeping of shop, 
agent's sales and ·shop, Complaint for product, Complaint Report Form 
Collection of market Soled quantity(actual), Market Info. Report Form 
information Event in surrounding area, 

New product info. in competitor. 

Condition of product in cargo room, 
Drive a car Sales person Safety in driving. 

10 
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Process Flow Diagram of Sales Person's Daily Work 

Flow of Work Responsible person Checking Points Standards I Documents 

,1/ 
Back tCI Office: 

Arrangement of order 
slips, sales person Quantity difference between Production Forecast System 

Preparation of sales order and soled in actual 
slips 

+ 
Completion of ordered 
quantity by product, 

sales person Order quantity change by agent, Standard Form of Telephone Preparation of 
production orders and after receipt of order, Reception Memo, 

request for taking Event and weather forecast - for Sales Quantity Forecast formula 
products out of storage sales quantity forecast for tomorrow. 

~ 
Transfer of slips and Production planing person Timing of transfer 
order request sheets sales person 

... Consumer's complaint, Quality Report Form 

Market info. summary, Complaint of shop, Shop Claim Handling Manual 

Shop monitor report, sales person Accuracy of daily forecast, Control Chans of Sales, Forecast 
Weekly/monthly sales Sales manager Trend of population in territory, Accur:i~y. etc., 

report Trend of sales, New Product Propose Form, 

I 
Information of new building, Agert Application Code. 

... Hints for new product 
/ 

End l l 
I 
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4. Process flow diagram for division of work in department and sections 

The process flow diagrnm that we have drawn is a picture of the flow of work at the 
employees' level. Next, let us draw 3 flow diagram a work of organization, that is, the flow of 
work a departrr.cnt or section. 

Employment or personnel is used here as an example, as the division of work of Personnel 
Department. The size of company is sligh1ly larger that the bakery company mentioned previ
ously. 

Comparing these two process flow diagrams, that of sales person's and that of personnel 
department, we can recognize clearly that there are different levels of eye point observing these 
two process of works. To describe process of organization's work, we need to adopt more global 
and longer time span view point than that for individual employee's work. 
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Job Flow 

Demand of Man 
Power 

Reception 

Shonage 
of 

Man Power 
after Relocation 

Recruitment Plan 

-'\ -, -
Process Flow Diagram of New Recruitment ... Personnel Department 

Responsible Dept. Checking Point Standards, Documents 
All Deparnnents 

All Deparnnents 

Personnel Dept. 

Personnel Dept., 
Manager of Personnel 

Person who is nominated, 
Manager of Depanment, 
Personnel Dept. 

Personnel Dept. 

Personnel Dept. 

Executive Committee 

Introduction of automation and 
elecoic data processing, 
Progress of rationalization in work, 
Long rang trend of average age. 

Standard Man-hour Table, 
Job Description 

Reception from All deparnnent Personnel Request Fonn 

Matching of qualification between Employee Tran sf er Code 
that of required and that of candidates 

Candidate's will, 
Agreement between managers 
sending and accepting 

Company policy of personnel 
Long range business plan 
Priority for demands 

Justification by Brief and Mission 
and long range business plan, 
Priority, 
Business and technology trend. 

Matching of business plan, 
Justification by Brief and Mission, 
Matching between needs and ppriority 

Brief and Mission 
Long I Middle Range Business Plan 

Personnel status indices; 
ttend of average age, 
ration of direct and indirect, 
Share of personnel cost in total expanse 

Brief and Misson, 
Long range Business Plan 
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Process Flow Diagram of New Recruitment ... Personnel Department 

Job Flow Res~onsil>le Dept. Checking Point Standards. Documents 

Detennination 
of 

Qualification 
and 

Employment 
Condition 

Public 
Announcement 

Plan 

Announcement 

Personnel Dept. 
& 

Dept. requesting 
human resource. 

Personnel Dept. 

Personnel Mar.ager 

Personnel Dept. 

--

Qualification requirement, 
Employment condition - salary, 
allowance, benefit etc. 

Selection of announcing channels 
(news, magazine etc.) 
Selection of recruiting organization 

Appropriateness of announcement 
channels(New & Magazine) and 
recruiting organization 
Budget 

Confinnation of announcement 
(same as plan) 
Number of inquiry per 
announcing channel and recruiting 
organization 

--

Personnel Employment Code. 
Salary Table, 

List of public employment office 
List of priva1e personnel agency 
List of School and Universi1y 

Recenr history of recruitment 

Standard announcing fonnat 
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.5 • Processing, checking points and managing points 

In the section 3, the cfaily activity of one member of Sales Section was expressed in a 
process flow diagram. In section 4, employment of personnel, om: of the importam task of 
Personnel 
Section , was d~scribed in a process flow diagram. When the checking points of the employment 
flow d~agram in scc!ion 4 and those in the sales flow diagram of section 3 arc compared, we find 
that the checking points in the employment flow diagram arc for checking to see if each group of 
processing is done well or not whereas the checking po:nts of the sales flow diagram are the 
descriptions of each processing operation . 

How docs this difference come about? Actually. d1c daily work of a member of Sales 
Section correspond to a 'processing' in the process flow diagram of one of die divided task of 
Sales Section. This means that the flow diagram in Section 3 is on a diff crcnt level from that of 
the section 4. If the checking points for the daily work of a Sales Section member arc consid
ered in term of the corresponding checking points at the level of a task of Sales Section, there 
will be the following five: 

- Change in quan:ity delivered. 
- Quality complaint from selling agent, 
- Change in the total quantity of sold in sales agent, 
- Ration of excellent selling agents, 
and 
- Frequency of issue of market quality infonnation. 

As you can see, the purpose of checking points is t'l assure the result of each every 
'Processing' of an organization such as departments or sections. On the other hand, the scale for 
measuring quality, that is the resuh of an emire task of an organization, is called managing 
points. 

But this distinction between managing points and checking points is a view seen by 
manager of an organization. From the viewpoint of a member of an organization, m;maging 
points are things that measure the perfonnance of his pJrt of work. Therefore, here we see a 
simple structure in which the checking points of upper position's are th~ managing points of the 
lower rank. 

6. How to find managing points 

As I stated earlier, managing points and checking points are defined as follows : 
J\.lanaging poinls: a scale for measuring result of work. 
Checking poinls: points for checking used for assuring the results or work 

(before they were measured) .... they arc also scales if 
considered as data. 

Checking points become clear by drawing a process flow diagram for e;ich of the main task 
divisions. As stated in seciion 2, quality assurance in service industry is characterized 
by the impossibility to perform inspection. ·n1is tell you how important it is to define and re
spect checking points . 
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The way to identify mar.aging points is to draw a process flow diagram. use it as a basis of 
discussioil witit as many people as possible, and to make efforts to find the measure of quality 
whic~ is the result of the overaH work. By this way. we shall be able to adopt managing points 
that arc agreeable to ail peop!e in organization. 

7. Implementation of management 

TI1e method for finding managing points was discussed in the preceding section. A good 
manager usually has good managing points, but the opposite is ~ot al~ ays true, because e\•en 
when a person has good m:.naging points • he cannot become z good manager if he does not 
know how to implement management using those managing points and checking points _ 

The answer to the question 'what docs mean management?' is simple. 

Management is to turn the wheel of the PDCA cycle. 

Let us discuss the P-D-C-A cycle at another occasion. and here we shall briefly touch on the 
functions of management. The function of management can be divided into the following three 
items: 

Maintenance =Maintaining rhe level of quality of results of work 
(measured, for example, by managing poims ) ~har has been reached up 10 

now. 
Improvement =Planning for improving the exisring qualiry standard of work resuhs and 

implementing :;uch plan. 
Breakthro!!gh =When existing methods and improvemenl ideas begin to slow limitation 

or become deplcred, complercly new ways of thinking, merhods and 
techniques arc developed in order 10 prepare for a future leap. 

In these managerial functions, obviously the weigh~ becomes grea1rr in the order of 
maintenance, improvement and breakthrough as one goes from the lower to higher levels in the 
organi1.a1ion . 

Exercise 
I . Process flow diagram, man:iging points and checking points become very concrete and 

easy 10 think when a manufacturing situ:uion is taken as an example. A recipe for baking bread 
al home has been given 10 you. Using this infonnalion as a basis, prepare a process flow dia
gram for haking hreacl al indus1rial level, as well as a lis1 of checking poin1s and managing poin1s 
in process. This example also provides an exercise for preparing 1he process for indus1rial and 
enrerprise levels based on the experience at an experimental level . - Refer text book of 'Tree 
s1ructure of managing and checking poinls in a ·...-hole company.' 

2 . Formulate a concre1e methods for achieving the British Rail quality of issuing tickeis 
with fapanese speed, 1he prohlem discussed in the section 2. 
Hint : An answer will be found if the prohlern is examined from the viewpoints of standardiza
tion. 

8. Devclopmer~t of required quality and managing points 
When managing poin'<> are prepared on 1he hasis of a procesc; flow diagram according 10 

1he method clcscrihed previously, the lt~nclcncy is 10 adop1 only the measure of resulls of work, 

16 



heavily reflecting the view of qualiiy as seen by manufacturer and suppliers (of service). ll1is is 
a devialion from lhe QUALITY FIRST ideal and CONSUMER-(PROCESS of DOWN 
STREAM) ORIENTED philosophy of CWQM (Company wide Quality i\fanagem::nl ). 

In order co avoid such mistakes, ic is necessary lo ucilize deployment uf quality re
quirement and quality - quality characteristics matrix. Lee us consider the example of the 
managing poinlS of the Personnel Department described in the section 4. After a process flow 
diagram is drawn and studied for several m:ijor task of c'!partmem's, let us suppose thal the 
following points and lheir corresponding checking poincs are sel up as the list of managing poincs 
for manager of Personnel Department. 

Managing poims 

I. Cost of employment 
per person 

2. Absentee ratio 

3. Race of staying employed 

4. Number of suggestion of 
improvement 

Number of adopced suggcs1ion 

5. Office work efficiency 

Checking poinls 

17 

Number of applicants and acceplance 
ratio I used advertising channel 

Sick absem::e ratio 
Numbcr of user of infirmary 
Overtime work duration 

Race of absence without pennission 
Wage difference index; 

compared with olhcr fim1s of same business 
compared with neighboring companies 

Rate of participation in company cvcms 
(celebralion, recreacion, ecc.) 

Number of suggestion per person 

Number of adopicd suggcsiion per person 
by dcpanmcm 
Number of adopicd suggesrion of ranked 
cxccllenl 

Number of employee per one employee of 
Personnel depanmcnt 
Number of error and rework in 
work I processing 
Overtime work durarion in Personnel 
Compurerization ratio of office work 
processing 



The fifth managing point • office work processing. is not a measurement of result but is 
simply the name of :m item. As no appropriate measure of office processing efficiency of Per
sonnel Department was found. only rhe checking points in the process are listed. 

Very ofren, it is very difficult to find appropriate measures of the quality of result of 
work. In such a case, checking poinrs in rhe process are used as substitu!es for managing 
points. But one should not forget the constant effort to seek and develop the :;calcs to measure 
resuhing quality. 

Now, let us go back to the main theme and prepare a development chart of the quality 
required by Personnel Department. TI1e main task of Personnel Section inc!ude obtaining a 
supply of manpower. participation of employee, preparation and implementation of training and 
education programs, salary and other calculation. as well as maintenance and management of 
employee records. 

The attached sheet shows a required quality evolution table. This quality evolution table 
was writ!cn mostly from the standpoint of the recipient of the service provided by Personnel 
Department. 

In order to see if the expected qualities are well covered by the managing and checking 
poin1s on page 15, a quality - managing & checking points matrix has been prepared. It shows 
that certain qualities that are expected by external parties lack some managing and checking 
points. As we can see from the quality - managing & checking points matrix, the employnent 
cost per person i s very important as an efficiency indices of Personnel Department. But seen 
from the outside, this should of course be good, and a complaint is voiced as soon as the cost 
deteriorates. Tims, on top of the basic quality or naturally expected quality, a more competi
tive quality, an improvement of at tractive quality as well as an index to measure the degree of 
pcrfec1ion of these qualities are desired. 

8. Evolution of Qual:ty Requirement for Personnel Department 

Managing points and checking points were made by manager of personnel departmenr 
fonn his stand poinl. Quality requirement describe quality requirement for output of personnel 
department to Cllher dcpartmcnr from those people's view poinr. 

In Q11ali1y Requiremenl - Managing & Checking poinl Matrix, some of managing points 
arc nol measuring quali1y satisfaction level in cus1omer, thar are 'Cost of employment,' 'Error & 
Rework of work,' and 'Overtime in personnel people.' l11at is na1ural. Because, personnel 
manager is responsible for all of quality of personnel department The most of above mentioned 
measurement arc concern !o "internal qllality" of personnel department, while quality require
ment for personnel department describe "output( product) quality" of personnel department from 
customer s1ancl poin1. 

Rut manager of personnel department should become aware to the fact that some of 
q11ality requirements arc not covered hy his managing & chccki:ig points. l11is meilns, if he is 
working in ma1111fac111ring, his clcparrment is producing irs prod11c1s under rhe insufficient 
'quality assurarv;e.' I le have 10 sclecl several another managing or checking points to monitur 
1hc requirements that are not cov-::rcd hy his already existing managing & checking point 
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Quality Requirernent for Personnel Depart1ncnt 

Primary Secondary Tertiary 

rl Supplies people who arc very cooperative I 
Supplies good quality ~ H People with excellent ability to understand .-- I manpower 

Y People capable of flexible thinking I 
Obtaining 

Supplies manpower t-d Supplies manpower quickly I supply of .__ - when necessary Supply of necessary number of people I Manpower 

I Supplies necessary Hj supplies people who can perfom1 immediately - manpower Supplies people with required qualification & experience I 
Provides well-maintained up-lo-date data I Supplies good employee Hj 

Support for - data 111c educational background in the comp.·my can be clearly seen I 
personnel ..._ 

evaluation Provide fair method of evaluation I 
Prepares good m<thod of~ 

Use the method of evaluation in a way conductive I 
- evaluation 

revitalizalion of 1he organiza1ion 

Provide support for ~ Makes efficient arrangement whenever there is a need I 
for education and training 

planning and 

~H Makes follow-ups on education-traini11g evaluation 0111 - implementation of a 
good educational a continuous basis 

Support progr.1111 y Provide informalior. on inlernal & external educa1ion I 
educa1ion and - programs on a regular basis 
training 

Provides support for ~ Supporc for raising the level of Quality circle and I - education and training suel!estion of job improvement 
which promote 
revitalization Provide good report on the slatus of revitalization I 

Good moni1oring of Hj Good publicity for heahh main1enancc I 
~ 

employees' he:ilth I Good monitoring of he:ilth condi1ions 
Promotion of 
panicipation of Good reporting on state - ~ Good reporting on stale of working I employee - of working 

Monitoring and 
1 Proper monitoring and supply of infonna1iun on 

salary and wage s1andards I 
~ infonna1ion on treatmenc -

of employee ~1 Moni1oring and supply of infor111a1io11 011 fringe I benefit 
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• 0 ~ ~ ! -a .: 'i I .!l i ~ ~ .: :. 'a .: ~ • ! o ,. ~ ; by managing & checking 

Quality Requirement (Terllary) ; 'd :O • ; ..: F 'c i' : "" :. J :; E ! :: ~ '3 E !'" 'c ;- poims 
u "' ~ :: < ,:lj .. s: ... :< • • ~ :r; .. 0 i! ... s: 0 
.,.:r;.,...,N11;::»0n Ill"'.= .. Min OU 

Suoolies ocoole who are vcrv COOIV!l'alive ~ n n 
People with e:r.ceUenl abiliiy to undenl.and ~ :!) 

People cap.ible of flexible th.in.king b, 0 :!) 

Supplies mar.power quicl:ly Meuuremeni is not provided 

Supply of necessary numba' of people C 0 0 
Supplies people who can perform immed.iaiely r u I 0 
Supplies people with required qualification de uperience 0 InsuCficient meuurcmcnl 

Provides well-maintained up-to-date da11 Q Q Q Q 0 :6., 0 Q 

The cduC.ltioiW background in the company can be clearly seen 6,. 

Providefair method of evaluation I 0 0 0 0 n 
Use the method of evaluation in a way conductive Q 0 
revitaliul.ion of the orsaniution 

MU.es efficient mmgemenl whenever there is 
a need for education and training Measurement Is not provided 

Malccs follow-ups on educa1ion·ll'aini.ng C 
evaluation on a continuous basis Insufficient meuuremcnt 

Provide information on internal &: external Measurement is not provided 
cduca1ion programs on a regular.basis ·-

Suppon for raising the level of Qualiiy circle 0 0 r.-
:ind suggestion of job imJlfovement • ~ 

t-:::::-1--:::--+~--ir--...--t--'.~-=t-~~-t--..t---+-~+-~~~~~~~~~--1 

Provide good rcpon on the si.tus of revitalization n 0 (.) . (-) c-: 
Good publicicy for health main1cnancc n l-'.J 
Good reporting on si.1e of working n lo) 0 
Good moniioring of health condi1ions l-) 0 (J () () () 

Proper ;noni1orin& and supply of information on Q ~ 0 
salary and wage standards 

Moni1oring and supply of in!onn11ion on fringe benefit /\ Co) 
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Exercise 

Select quality measurement to measure each quality requirement that is not covered or insuffi
ciently covered by managing & checking points of personnel Department. 

What is measurement for quickness of manpower supply. 

What is measurement for supply of well qualified and experienced people. 
What is measurement for good service of arrangement _for people to receive training and 
education. 

What is measurement for good follow-up of training and education effect. 
What is measurement for the service of announcing training and education chance. 
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Structure 
of 

Daily Work Management 

BJ 
Yoshlkazu TSUDA 

Professor of Rlkkyo University 

Authority I Responsibility I Accountability 

Accountablllly of 
other function =tt=M!~ 

Responslblllty of 
other function 

Nol COYONCI by 
ruponolbflly, but covorlld 
by ••ch oll' ,,.. e1t•ftdM 
111enUon ot Accounleb.Ully 

= delegated right of decision 
= reiiponslblllty ''.'r execution 
= responslblllty . ,. : business result 

Model for middle-upper clzss manager 
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Authority I Responsibility I Accountability 

Model lor Top management 

Authority and Accountablllty 

• Wide authority and 
accountablllty, Instead 
of small responslblll1y 
due to delegation of 
authority for execution. 

Model for common people 
In company 

• almost coincided 
Authority, 
Responslblllty and 
Accountablllty 

Daily Work Management 
is 

the Methods to take wide Accountability 
under 

limited Authority 

l}-O(R)W U© IIDMD il@I lYl!fl> UGil® ®Ull'l!ll©lll!DIT@ ® U 
@1Gi00W W©O'I!! ~UU&:!®@ailil@WU? 

Choose IMl!lMlf)Onf} f;loOwte as the success Indicator 
of your Accountablllly 

Choose Clit~tDll'ilfl ~omw~ as the process Indicator 
In your Responsiblllty 
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Managing Point and checking Point 

What Is managing point? 

I Managing Point I = Quality Measure 
of Output 

Managing Points are Iha Success Indicator 
In 

Ouallly, Cost, Delivery, Safely, and 
Product Development 

Managing Point and Checking Point 

What is Checking Points 

I Checking Point 

Process 

j Responslblllty I 

Measure, 1 = Information, 
Attention point, 
in Process 

Managing Point 

Output I Result 

Checking Point I Accountablllty I 
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Managing Point and checking Point 

Hierarchy of Managing Point 

80$$ 
Managing _ Checking 
Point Point 

II 

Suborclnates Managing 
Point 

Checking ! 

-~~:: ... -~J 
+ 

.Ideas with ownership I 

A Set of Managing Point for Manager 

Managing point as monitoring measure 
ol his function's out put quality 

-·· stable measure year by year 

Managing point as a goal ol year strategy 

•••. llexlble measure according to the 
change of year strategy 
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Consolidation 
of 

Deployed Chain of Managing Points 

I Top Down Phase} 
.............. 4 ........................ ,,. ..... -.··---·--·· 

Division he.ads interprete CEO's Massage according to lheir 
their responsibility then set their fundion's goal. 
Department head succuded goal of his boss, then create action 
plans to achieve goal. 

I Development I 
CEO's Massage ~(!>romollon I 
of year Goal ...,..._..._I s 1 I 

a as l Salas I 
IMFG I ~f-us_t_om--ar_s_•N--lce~I 

Massage Function's goal 

Consolidation 
of 

Action Plan 

Deployed Chain of Managing Points 

'--~~-'~~-~-~-~-~~~~b 
Division he.ads gather deployed action plans in his subordinate, 
then check fusibility of their goal, and r~fonn goal and slralegy._ 
CE~ gather goal and strategy of all divisions, then crnle corporate 
goal and slralegy. 

CEO's Massage 
of year Goal 

Study each 
ogranizallons' 
way of thinking 

ustomer service 

Reformed Action plan 
goal & slrategy 
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Consolidation 
of 

Deployed Chain of Managing Points 

I Again Top Down for Consolidation: I 
CEO issue corporate goal and 1tntegy. 
Division head interprele corporate goal to his function's goal 
with strategy. 
Department head create adion pbn based on division's strategy 

I Development I 
ceo·s Massage ~I Promotion J 
of )'Hr Goal ..,.._......_ I Sal I 

es jSa1esj 
· I MFG I fustot'1er s.rvlce I 

Corporate 
goal & strategy 

Fundlon's goal 
and strategy Action Plan 

Doagnosis 
of 

Deployed Chain of Managing Points 

Ou a Ill t;ouncll 

Executive 

Cuallly Visit 

Division, 
Department, 
Funcllonal Group 

Discuss: Appropri.llencs' of choosed range and deplh of 
accounlabilily. 
Approprialenus of seleclion of managing points 
& checking points. 
Appropliateness of deployed action plans 
and lhose priorily. 
lmplemenl.ilion of .iclion pl.in 
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System of In-Company Standards 

Hierarchical Structure of Standards: 

Corporate 
Standards 

I 

m .. tslon 
Standards 

I 

Department 
Standards 

I I Section 
Standards 

Valid In the whole company: 
Le. Carpanle Vision. ... , & llh•lan. 
....... Gulddne,, ...__.Polley, 
Oudly Asaunnce C....nn.. elc. 

Valid In a Division: 
Le. PIOduct O.'W'81apnten1 Pnxadun. 
Engfl-'ng •.....,.rd, lblnlwnce atandard, 
Coal coun1inG rule, Product .,aa1y atandard, 
etc. 

Valid In a Department: 
h. Claim lundllng rule, Purchase order form, 
Work onf• lonn, Oparallon standard, etc. 

Valid In a Section: 
La. Hausalcaaplng loola alaraga lbollrd, 
Scrap hanclllng ....... Tale~ m-"-·etc. 

Type of Standards 

Concept: Oescrj>tion of way of thinking 
Corp lrate Vision, Brief & Mission 
Business guideline, etc. 

Procedure: Description of rsqui1ement 
Cost accounting guideline, 
Product development diagram, 
Operation manual, etc. 

Documents: References 
Engineering standards, 
Supplier list, Machine check fist, 
Par1s fist. etc. 

Form: Style, Document Form 
Policy deployment form, 
Production order form, 
Daily safes report form, etc. 
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Quality Visit 
a 

Milestone in Total Quality 

It is a school of business in company. 
In this school, 

there are no separated role of teachers and students. 
All people study from others and teach others 

through 
talking about their practices of TQM 

By Yoshikazu Tsuda 
Professor of Rikkyo University, Tokyo 
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Quality Visit 
a 

Milestone in Total Quality 

It is a sdtoqf of businus in compilny. 
In this school. 

then an no separated role of tuchen and students. 
All people study from olben and teach others 

through 
talking about their pradices of TQM 

Purpose 

Aiming to encourage people 
who are trying to be belier In their work 

Aiming to know what are the people's 
difficulty lo be crHtlve and challenging. 

Ai mt ng to know how qualfty Is given the 
first priority In their work 

Aiming to know more the process of quality 
than the result In quality Ilka as usual 
performance rl'Vlew. 
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Who visit and Who receive visit 

Visitors group R.c:el,,.rs group 

( Executives I -----i Product O.velo m911l 

Executive committee 
member 
Head of functions •SApt 

head ol luncllon IMlng 
wlellecl 

Head of function 
Staff of function 
Working people who 

prnen& !heir ecllwlllea of 
tmpnw_,. 

Sales 

Production Plant 

•le. 

Agenda of Visit 

Presentation by function head about 
quality result and their actions 

Presentation about imp.-ovement by 
operating people and action team 
members 

Question and answer seeing documents, 
records, manuals, method of working 
etc. visiting to working site 

Short feedback about good, to be Improved 
and suggestion of way of improvement 

-3-
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Effect of Visit 

For Visitors: 
• Improvement of communication between 
top and working people. 

• Leaming chance for top seeing reality 
of operation 

• Training for top to be as top 

For people who receive visit 
• Refresh their way of thinking for managing 
process by writing report •nd presenting •chlevement 

• Get Input and suggestion for further 
Improvement from different view point. 

• Able to evaluate their progress comparing 
that of other functions 

-4-
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Quality Assurance 

•To assure quality in a product so that 
consumers can buy it with confidence 
and can use it long with confidence and 
satisfaction. 

Dr. Kaoru Ishikawa 

1509000 : Quality management and 
quality assurance standards 

• lS09001, Quality system - Model for quality 
assurance in design/development, 
production, installation and servicing. 

• IS09002, Quality system · Model for quality 
assurance in production and 
installation. 

• IS09003, Quality system - Model for quality 
assurance in final inspectiDn and test. 

• IS09004, Quality management and quality 
system elements - Guidelines. 

-1-

Quality Assurance, 1soe402 

·All those planned and systematic actions 
necessary to provide adequate confidence 
that a product and service will satisfy 
given requirements for quality. 

Relationship of concepts 

01gan1u11onU·--""""'·W 
11ruc:1ur11 

Conl1danca 
10 Iha 
managamanl 

Pouc, 

.-.l,;...;..,,,.t-·Oparallonal 
1ochnlq1111 
and aoll•lllu 

purcha11r 



Quality system elements 1 

•Management responsibility 
• Audi:ing the quality system (internal) 
•Quality system principles 
• Economics - Quality-related cost 

considerations 

Quality system elements 3 

• Control of production 
·Material control and traceability 
•Control of verification status 
·Product verification 
• Control of measuring and test equipment 
•Control of nonconforming product 
• Corrective action 
•Handling c.:id post-production functions 
•After-sales servicing 

-2-

Quality system elements 2 

•Quality in marketing 
• Quality in specification and design 
•Quality in procurement 
• Qualitr in produciion 

Quality system elements 4 

• Quality documentation and records 
• Qualil~ records 
•Personnel (Training) 
•Product safely and liability 
•Use of statistical methods 
•Purchaser supplied product 



Quality loop 

Ma1ht1ng and markll Doalgn /1p1c111callon anglnu 
r•••arch ....... \ r·····-· and product d•••lopa•nt 

' , 
Dlepo1af alter ut• /~~;~: .. ;.:-~ . P1ocur•• int -.... .. ::> "'::.' :~;~:.:··-'·~>-: 

Technlcat a1al11ance 1~;7:,·f;iB::/f.~~~*";J ....... Proc••• planning and 

and .,.1n11nanc1 ······ ~~~@~~%ff:L_ ::::•::,::n• 

lnUallallon and \·//.:)','i"';·· .. ~'/,.'.f 
operallon ·······",;~f;f;j{;~~:;;.j; ...... lnapecllon. 111Ung an,. 

:1:.:..:..:-:-t.i.-°t, ••••lnat~on 
8aloa an<:.-
dlalrlhllon "Packing and 

llOf&QI 

Changes of 5W1.H in QA 

•t101neer fir sc 

Pr~d Jci: +-o_u_1_"" 

cu11omtr fir 11 

cla:m 

lnform•hon 
CIO 
Atl. Eng. 
S111. An•ir••• 
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Cha:iges of 5W1 H in QA 

jiJ: purcha eng. eng. limited limiled product 
ser could term places 

1<J4 
i~~~:. 

Ji~'-'. custo cuslo eng./ lite global system 

r~ mer mors mgt cycle servlco 
requir .... 

2grf~~ e ...... -

Customer 

•external and internal 
•internal customer;1:lop management 

=the following processes 
•external customer 

•consumer, user, purchaser, vencJee, 
donor 

•regulation, environment 
• stakeholder(slockholder, employee, 
society) 



Customer relation and 
Customer satisfaction information system .. .... 

•Value 
•claims 

•useful • expectation5 
•high cost performance •needs 

• Confidence •questions 
·safe 
·reliable, available 

e •good after· service 
• Attrac!:ve 

-

QA-Technologies QFD 
.. 

• QFO 
• Quality Function Deployment •Reliability Engineering 
• New product development • Safely Design 

•Statistical methods 
@· +'.'>~~ e •Design of experiment, Taguchi method ~:?J'J:: Product out X??'?,:~, 
~J.'.ij?f~t 1~~~~ • Mulitivariate analysis 
1:<;@~i~ , • Kaizen 
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Steps of Quality Assurance 

Quality Assurance Activities 

• ( 1 ) QA. for New Product Introduction 
• ( 2) QA. for Full Production Stage 

Markol Re5earori 
.. Pioduc1 P1anning » 
• (>tslgri' :''.--.-;'.::: : 
• l'r9duct P1ep111•1io h 
-, Purchasing ; ·/ ... 
• PIOd\lClian · 
• l111;pocticn · .· 
•Transportation -. 
·, S~les > "/ . · 
· 6arvice · 

I

/. P10Ct!I$ Ci>ntrol and ; ·. 
Malntenaoca Statu& ·oUo 

• ilr.~r.ove~ejli·~i;.1ivl1l~is 1 
"" Ralso Quality .. '. .... :·. : 
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From customer's ground 

• 3elecling 
·Ordering, Paying 
·Receiving, Installing 
•Keeping a warranty card 
·Testing 
•Using 
• Maintaining 
·Wasting, Trading-in 

QA.1or New Product Introduction 

• P:0:.l1;,'.l Plannir:~; 
• Collecling_an__,d,_a_n-a""'"ly-z~1-ng_m_a_r_k et info rm a 11 on 

• Research and develr:>pment 
•New product planning 

•QA.items and quality lnvel 
·Test specification 
·Extracting bottle-engineering 
·Cost reduction 
·Safely and Environmental Problems 



0.-. for New Product lnlroducllon 

C•:,;:ign 

•Conceptual Design.System Des1gn,Deta1I Design 
• Assurance Methodology 

• Quality Function Deployment, OFD 
• Design Revii?w 
• Proto!yping 
·Reliability Engineering 

·Failure-Mode and Effect Analysis 
• Fault Tree Analysis 
•Acceleration test 

• Quality. Resident Engineer System 

QA for Full Production Stage 

·Process Control and Maintenance 
Status Quo 

·Conducting work according lo work 
standards. 

•Understanding worksite conditions. 
• Immediate action to correct any 

problems and prevent recurrence 
·Improvement Activities to Raise 

Quality 
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QA. for N"!w Product lnlroduclion 

• Process capability Verification 
• Process planning 
•Foolproof devices, Poka-Yoke 
·Process control standard 
·CC process chart 

•Work standards sheet 
•Table of manufacturing conditions 

• Quality check standard sheet 
• Inspection program and standard 
•Pilot production 
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COMPANY STRATEGIES AND QUALITY 

QUALITY STRATEGY DEPLOYMENT BY MEANS OF QFD 
TADASHI YOSHIZAWA, Professor, 

Graduate S~hool of Systems Management, University of Tsukuba, Tokyo 
: - 3-29- l Otsuka,Bunkyo, Tokyo 112, Jopar. 

: el +81 3 3942 6871, Fox +81 3 3942 6829 

h8STRACT 
Q·;olity Strategy Oeployment(QSD), which is a method for plonni;'g and analysis of 
qucl~ty management strategies in TQM, ore described_ The frame of QSD is a type of 
spreadsheet similar to that used in Quality Fundion Deployment (QFO) T otol quality of 
monager.ier.t couid be evaluated by QSD. 

1 _ INTRODUCTION 
Compcny~wide quality cor.trol (CWQC) has been evoluted, in the aspeds of strategic 
mo11agement, in the diredion of linking management of policies (MB~) with the corporate 
vision and the long-term management pion. M_ Kogure (1984) proposed SMTQC {TQC 
for strategic management), which was one of the leading opinions in this area. 

Joseph Juran (1989) hos defined Strategic Quality Management (SQM) as a 
systematic approach for setting and meeting quality goals, and as th1: apex of the broader 
system of managing quality, throughout the company. G.K. Kanji et oL(l 992} have 
shown how the characieristics of quality strategy can be linked to profitability through t!ie 
management and market strategies of the total quality management process_ 

In recent years, management environment, both at home and abroad, has substan
tially changed. In addition of the global recession, the stakeholders' requirements hove 
chang..:d concerning the ;nanagement and the corporate oC.ivities. Then every company 
have to listen harder than before not only to the voice of customers but also-to that of the 
various stakeholders. The numerous requirements could be listed as the following 
examples: produd liability demanded by consumers; protedion of global environment 
from people; better work environment and shorter hours of labour by employees; more 
allotment by .:;tockholders. 

Therefore the formercoricept of quality and thar of quality strategy ..vhich have placed 
the forcus on the produd or the service should be extended in the diredion of total quality. 
Now we need suitable indices for measuring the employee satisfadion (ES) ond/or the 
stak~holders' sotisfadi0n beside that of t~e customer satisfaction (CS). 

Uchiyama ( l 992) studied our idea of quali1y strategy deployment (050) fc · selting 
and deploying the quality strategies based on the stakeholders' requirements using the 
spreadsheet similar to that used in QFD. In this paper, a standard frame of OSD, the 
principles of OSD, and the several points for the effedive use of QSD will br dicussed 
along with concluding remarks. 

m 
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Frame of QSD(Q~ality Strategy Deployment) 
1lanagement Qua)ity Requirement List 
1lanagement Characteristic List 
Management Strategy List 

2. FRAME OF OSD 

GOAL 

A standard frame of QSD is shown in fig. 1, where the three lists with tree strudure, the 
three tables to the three poirs of the lists, and the several marginal tables, compose the 
spreadsheet. 

We call the three basic lists of 050 "management quality requirement list {MO)", 
"management charaderistics list (MC)", and "management strategy list(M3)". The 
elements of tho ;e lists are the items demanded or expecied by the stakeholders to the 
company, the management chcrocferistics and the strategic elements, respeciively. 

m 
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The three tables of correspondence among the elements ~o ~~ree pairs oi the lists 
r\.\Q.MC, MO.MS, end MC.MS, are ca!!ed "management quality tabie" of type 1 , type 
2 and type 3, respedively ofter the name of quality table in QFD. Each cell in the 
management quality tables is marked by doub!e square. single square, triangle or empty 
by the inter.sity of correspondence. The major aim of those quality tables is to ovoid self-

satisfodion in making the lists of MC and MQ. J 
The margins of each tables ore used for weighting and scoring the items in the lists, 

for detecting the change by the passage of time, anci for setting goa!sof various objectives. 
Some :if the purposes of working in the marginal spaces are lo seled the most important 
items, to recognize the changes in the requirements and reputation, fo analyze the present 
level of management, and to set the objedives and goals in strategic management. 

3. PRINCIPLES OF QSO 
It is needless to say that the principles of TQM and/or QFD should be reflected in QSO. 
It s~ems to us that those reflected in QSD ore the following principles: 

(1) the thought of "customer-driven"; 
(2) the broad concept of quality that includes cost and delivery; 
(3) comporiy-wide deployment of cross-fundions' and technology; 

(4) interdepartmental teamwork. 
These principles ore somewhat extended in QSD as mentioned below. 

1 l Stakeholders-driven 
The thoug hi of" customer-cl riven" in QFD means that the I rue q11a lity exists in the customer 
space not in the engineer space, and that the quality demanded by the customers should 
be translated to the language of engineers and be transmitted to all deportments. 
"Stakeholders-driven" is a maiorprinciple of QSD, although 1he importance of customer
driven should not be reduced. Moreover the severe trade-offs among the requirements 
from the different class cf the stakeholders should be adjusted. 

2) Oualitv of monaaemenl 
In TOM, the concept of quality has been extended to "total quality" that includes cost and 
deli·,1ery, and that includes even the quality ofiob and that of organization. !n OSD, quality 
of management is designed and evaluated. It is also important there to clear the 
distindian between the demanded quality and the proposed quality. 

31 Stroteav as o cross-fundion 
The integrated system of QFD hos the subsytems of deployment for the cross-fundioAs 
like quality-fundion (Q) , cost-fundion (C) or delivery-fund ion. (0) , and another 
subsystem of technology deployment to find out the bottleneck engineeririgs i, new 
product development. Here, we use the term "cross- fundion'' in crdcrto sf es~ the point 
that the concern of QCD should be considered to be r'!lated with every department. (Note 
t; ,c;! the english word cro:;s-fundion was used by Don Dimoncescu (1991) for the first 

time.) 
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4) Quick resoonse bv interdeoartmentol team 
It is usual in applying QFD that the interdepartmental team is formed. The interdepart
mental teamwork makes QFD be effedive to get better communication among the 
deportments responsib[ ~for development processes and to get shorter leodtime for new 
product development. This fad may be the reason why the proposers of concurrent 
engineering have token notice of QFD. Quality strategy should be treated i~ the 
management by cross-fundions (MBCF). (Note that the translated term of MBCF is 
usually "cross fundior.al management"). 

4. POINTS FOR USE OF QSD 
In this sedion, several points for use of QSD will be briefly described. The key words ore 
detedion of change, evaluation of competitive advantage, gap analysis, and linkage with 

MBCF. 

11 Detedion of chanae 
It is the first step of QFD to grasp the stakeholders' requirements concerning the corporate 
adivities and/or the quality of the management for a management quality requirement 
list (MQ). Using the MQ-list, we could weight the items of MQ-list, score the present 
response to each requirement, and compare the strength and weakness to the competi
tors. It is important to deted the changes in the management environment as the changes 
in the requirements by the stakeholders. 

21 Evaluation of comoetitive advo;-itoae 
At the second step, we try to establish the metric indices for evaluation of management, 
which is ... rranged as the management choraderistics lists(MC). The MC-list will include 
CS, ES, and the various stakeholders' satisfadion as !he primary items. The relationships 
among the elements of MQ-list and those of MC-list is analyzed by the managemer.t 
quality table of type 1. At this step, it is important for the company to evaluate 1he · 
competi!ive advantage. The method of benchmarking could be useful for this purpose. 

3) Anolvsis of goo and bottleneck 
The third step is to sort the strategic t>lements as the management strategy list (MS) and 
to tabulate the management quality table of type 2 and that of type 3, which express the 
relation of MQ·'MS and that of MC.MS, respedively. The gist of this step is to analyze the 
gap between the goals and the competencies and to fine! out the bottlenecks to realize 
the goals. 

-1) Linboe of QSO with MBCF and MBP 
Management by cross-fur.dions (MBCF) one onnnogement by policies (MBP) hove been 
developed as the main tools in CWQC for strategic management. The busic policies 
concerning the cross-functions lib GCD ore planned and checked by the authorized 
committee of cross-fundions in Mf3Cf. Thr;:1 for realization of the policies each deport
ment ! .ave charge of doing the plans. OSD would be more effective if it was utilized as 

. the apex of the TOM system with MGCF and MOP. 
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5. CONCLUDING REMARKS 
Quality Strategy Deployment (QSD) will be effedive for the following purposes: to 
recognize the changes in requirements on the corporate management and activities from 
the various class of stakeholders; to evaluate and/or diagnose the corporate manage-
ment internally or externally; to link the quality strategies with management by policies J. 
(MBP).and management by cross-functions {MBCF). QSD is expected to be applied to 

various nonpr~fit organizations as well as to business companies. I( 
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Introduction 

The Japanese software industry has cried for much higher productivity 
because it has had a huge backlog for several years. Various technical methods 
and tools of software engineering have been proposed to raise productivity in 
each process of design, coding, or testing in software development. However, 
they h<ive had no success in getting higher productivity using an integrated 
method. One of the reasons for this failure may be that they have not recog-
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nized the importance of quality management i_n developing new products such 
as software. 

Many Japanese companies in the manufacturing industry have succeeded in 
producing higher quality products rather than higher productivity using total 
quality control (TQC) as their management tool, especially those adopting qual
ity function deployment (QFD). QFD is an integrated and customer-oriented 
system for developing new products of high quality, which was proposed by 
one of the authors of this article (Yoji Akao). The significance of QFD is 
widely recognized, even in the United States at the present time, to be effective 
for quality assurance in new product development. 

In this article, some aspects of our recent s~dy and movement in the 
Japanese software industry are reported. For the past IO years, the m:1mber of 
articles and books related to QFD in software development has increased in 
Japan. An original plan for process management extending the method of 
deployment of quality function in QFD was published by the project team of 
IPA (Inforrr:iation-processing Promotion Agency). Finally, a case study of 
deployment of quality in software products will be described. 

Brief Review of Recent Reports of QFD for Software 

Figure I shows the number of papers related to QFD in all fields and those 
specifically in the software field by a solid line and a dotted line, respectively. 
Those papers were surveyed in four typical QC journals from 1967 to 1988 and 
during the proceedings of the symposiums on software quality control he~d by 
JUSE from 1981 to 1988. The four journals are Japanese "Hinshitsu," which is 
called "Qrndity" in English, of JSQC, "Hinshitu!~anri (QC)" and "Engineers" 
of JUSE, and "Hyojunka-to-hinshitukanri" (Standardization and QC) of JSA. It 
is characteristic that many cases of the utilization of QFD have been opened 
along with the academic research papers. 

The promotion of TQC to the software industry has been led by the Commit
tee of Software Production Control (SPC) of JUSE (chaired by Professor A. 
Kanno of the Science University of Tok.)'o) for the past IO years. The SPC 
committee has held the above-mentioned symposiums, many courses on QC in 
software for managers and staff, and the research workshops by special 
members from the rn~in framers and the software houses. QFD has been one of 
the most important subjects in those promotions. 

The research of application of QFD to software development originated at 
the end of 1970s by the research group of Yamanashi University. At the time, 
the computer research committee (chaired by T. Yoshizawa) of JSQC and the 
research workshop of SPC studied QFD to adopt it in software development. 
For the sake of their research, it came to be widely recognized that QFD is a 
good model of new product development even in software products. 
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Figure 1. Change in the number of papers published. 
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The project team, which was organized in the technical center of IPA in 
1985, proposed a guideline for application of QFD in 1986 and let three com-·· 
parries apply QFD along that guideline. The result of the project was published 
in a book titled High Quality Software Development by QFD (IPA, 1989), in 
which the guideline, the rep011s of three real cases, and various documents of 
quality tables a;id "QC-koteihyo" (QC-process cab:es, tables of planning the 
management in each process of development) were included. The main steps in 
the guideline are the following: 

I. to tabulate customers' qualiry requirements as the true quality (TQ); 
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2. to make a quality table which expresses the correspondence between TQ 
and SQ (substitute characteristics of designers' technical requirements); 

3. to make a table of correspondence between SQ and developing pro
cesses (22 processes defined in the guideline); 

4. to make "QC-koteihyo" (QC-process tables) which specify the control 
items and the factor items to be checked in each process. 

The QC-process table is a good tool up to now for the process control in the 
manufacturing line. It is a remarkable improvement that the IPA project 
extended the idea of the QC-process table to the management of complex 
processes in developing software products by carrying the customers' require
ments through the quality chains in QFD. 

Deployment of Software Quality 

It is well-known that QFD originally includes the depioyment of the quality 
and the deployment of the quality function. Simply speaking, the former is to 
carry the true quality of the target product grasped from the customer's voice to 
the subunits or the parts of the product through the technical characteristics. In 
the latter deployment of the quality function, the quality function means the 
responsibilities or the jobs of each section for developing new products. Then, 
the deployment of the quality function is, in a narrow sense, to carry the true 
quality to all jobs in developing new products. Now, QFD is an integrated and 
unified system for developing new products with an emphasis on quality 
assurance. In this section, the way of thinking for the deployment of quality 
itself in software products is described. 

It is necessary at the first step of developing a software system to classify 
and arrange the required items of the users by grasping and analyzing the 
objects and needs of the users. The requirements/specifications obtained as an 
output of the above work shouid be exact, complete, and consistent. In defining 
the requirements, there are many problems to be clarified. For example, what 
kind of functions should be· realized, and what level of performance for those 
functions the system should have. Then, a better technology for planning and 
defining the new software is needed. 

An example of a schematic concept of the software development by deploy- ·· 
ment based on the qualicy in QFD is shown in Figure 2, where the numbers in 
parentheses represent the table numbers. The tables are the matrices which 
express the correspondences between two sets of items. For example, Table (1) 
in Figure 2 is the co:-respondence matrix between rhe demanded quality items 
(TQ) ar:d the basir. fonctions, and Table (4) is the correspondence :natrix 
between the objects (i.riput/output objects) and t:1e quality elements (SQ). 

It is very difficult for the users to show the exact detatls of their require
ments and expectations by themselves, along with the rough sketch of the sys-
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Derailed : 
... processing (9) (10) -

sequence --
Figure 2. Schematic concept of software development employing quality deployment. 

tern. Moreover, the user's requirements are often inconsisrenc and incomplete. 
Therefore, ir is importam ro analyze the original information about the require
mems from the v:uious sources in addition to the analysis of the system. The ·· 
required items are arranged in a tree structure with the primary, secondary, and 
tertiary items, and with the fourth t1nd below if necessary, in QFD. The margi
nal items in Figure 2 are arranged in the tree structures. 

Table (1) embedded in Figure 2 depicts the requirements of the functions. 
Table (2) makes clear which objects (input/output) are related co which func
tions. When building a softw ire sysrcm, the input/output must be distinguished 
as the sysrem objecrs (files). They can then be posicioned appropriately in the 
quality deployment cable. 
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When engaging only in system design, the quality rabies (I) and (2) are the 
minimum requirements. To run the system more effectively and at a higher 
level, however, ir is necessary to change the required quality to quality ele
ments (or quality characteristics) and add on their matrixes, as shown in Tables 
(3) and (4). Functions must also be abstracted from the processing sequence. 

A Case Study of Software Quality Deployment 

An explanation will be given below, which focuses on an example of a qual
ity deployment support system at the personal computer level. 

In the quality deployment of software, the conventional required quality 
deployment table is made, as shown in Table I. 

Analysis of the Required Quality Deployment Table 

Required quality deployment tables, made as in Table 1, are traditionally 
employed, bur, as can be seen, the objects of the sy:;tem! such as "required 
quality" and "quality element;," appear repeated!~'. Because of this, these 
repetitions are taken out, and common aajectives and verb~ are realigned in the 
same row to be evaluated. As a result, the following four questions about the 
expressions concerning the required quality are bro!..Ight up: 

Table 1. Th.: Conventional R~quired Quality Deployment Table 

Primary Secondary Tertiary 

I Reouired ou2.li1v tat1 lie inour Qllic!:lv 
Input ca:1 be Input can be Quality clements can be input quickly 
done easily done quickly Language items tat1 be input rtuickly 

Japanese charact~rs can be input quickly 

The suen2th of relationshios can be input Quickly 

Information c2.n be read Quickly 
The size of the output table can !>e chosen quickly 

The code can be chosen quickly 

The required quility can be input accu..oitely 
The input cm be Quality clements can he input arcuratdy 
done 2ccuracely 

Lan2u22e information c.an be inour accurately 

I Input infonnarion t:.i.n be verified 

I ln?u! c~n be The rcouired oua.lirv C2.1l be inout =ilv 

d'1n~ c:2.Sily 

- I 
I 
I 

-
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(a) Nouns such as "language information" and "required quality" appear 
repeatedly. Are these requirements or the objects of the system? 

(b) Modifiers such as "accurately" and "quickly" appear repeatedly. 
Should these not be considered the same as quality? 

(c) Verbs Sl!ch as .. can be input" and "can be displayed" appear repeat
edly. Are these another way of replacing what can be considered a 
function, with the expression of quality, "can"? 

(d) Terms such as "by using the keyboard" and "by using the mouse" are 
methods and measures. Shouid the underlying ~otential requirements 
not be pursued? · 

In reply, the above will be classified into the following three categories: 

1. Required It~ms {Modifiers) 

These items will be further divided into the following two categories: 
(a) Quality: modifiers such as "accurately" and "quickly." 
(b) Measures or conditions: Required 'items which are expressions of 

countermeasures or conditions, rather than quality. 
2. Objects of the System (Nouns) 

As the system is a quality deployment support system, the required 
quality and quality characteristics should naturally be input and output. 
In making software, the conrents of the input/output should be made 
specific. 

3. Functions (V~rbs) 

In the execution part of the processing sequence, the object normally 
follows the verb and is made concrete, as in "do (verb) to (object)." 
These are often in the form "to be able to do so, and so," in order to 
define requirements. These expressions, however, should be considered 
the .same. as· the simple "to do," and the verb should be considered a 
funciion. · 

Measures and conditions in required items are more appropriately expressed 
in the form of their potential requirements, but since these are also required 
items, they will be added to the required items list for convenience sake. 

The division into the above three categories and their organization into 
matrices are listed in the items/function deployment table of Table 2. Through 
this method, the deployment t .ble, which has continued t J expand by showing 
required quality, is made quite compact. 

DEPLOYMENT TABLE OF PROGRAM UNITS 

Progran. units are the minimum units of the program and arc considered to 
be "constituent parts of the program." In other words, program units are, like 
single hardware parts such as nuts and bolts, the smallest composing units 
(pans) of software. Therefore, the program unit deplcyment table can be SGicl 
CO oe Che equivalent lO the figure deploying components. 
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Table 3. Decaikd Processing Sequence/Program Unit Deployment Table 
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··. The program unit deployment table is made by breaking down the requested 
function into subdivisions, extracting the units which are the components of the 
function, and gathering them together. 

SELECTION OF FUNCTION MODULES 

Function rriodules can be defined as "the same program units which are com
posed with the same combination, having a single function, equivalent to func
tion parts." 

Function modules are selected from the detailed processing sequence/ 
program unit deployment table. }his is shown in Table 3. 

Conclusion 

This article has prese~!ed a report on the present state of quality deployment 
in the Japanese software industry, centering on a case using a quality deploy
ment suppor:t system. When seen in light of.the future development of the 
software industry, it seems that the use of quality deployment is still quite lim
ited. To assure software quality, quality deployment is vital, and it should be 
introduced in many companies developing software. 
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Abstract 

Three recent. studies on QFD by research groups 
in JUSE and one of our projects in Graduate School 
of Systems Management of the University of Tsukuba, 
Tokyo are reporLe1. Those studies include 1) scene" 
method to convert customer's verbal information to 
simple items of quality requirement, 2)QFD of image 

·type io generate new ideas, 3) OMIAI meeting" of 
seeds and needs, 4)Quality Strategy Deployment.(QSO). 

1. INTRODUCTION 

QFD(Quality Function Deployment.) commit.tee in JUSE(Union of 
Japanese Scientists and Engineers) has been established since 
1988. The activities of the QFD commit.tee are research workshops, 
seminars, symposium, research subcommittee as shown:·:in fig .1. 

About 80 members from various industries and universities 
join the research workshops every year. They belong to one of 
four or six subgroups and contribute t.o solve their group themes. 
The followings are the examples of the subgroup themes in the 
second year. 

1) Met.hods for conversion of original verbal inforrnat.ion into 
re-word data of quality requirements 

2) QFD of image type for product-planners to generate new ideas 
3) QFD for seeds of new material in the undeveloped rnarket.s 
4) Transmission of quality information: from QA tables to QC 

process tables 
5) Integrated QFD syst.em 
6) Computer aided QFO 

The results concerned with t.he above themes were reported 
in series of ." Hinsi t.su Kanri" (QC Journal of JUSE) from July t.o 
December in 1990(1-6]. The first three will be shortly described 
in sect.ions 2, 3, 4 of this paper respectively. The activities 
of the research wnrkshops have greatly contributed to develop and 
promote QC technologies by synergy between Lhe experts in indus
tries and those in universities, as well as the other research 
workshops of multivariate analysis, reliability, and software' 
quality control have done. 
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QFD has develc~ed as an useful QC method for new product 
development and quality assurance since 1960's in Japan. In 1972, 
a system of quality deployment was proposed by Akao[7J and the 
ideas of qu~lity table was publicized by ~ishimura of Mitsubishi 
Heavy Industy(8J -

Since then, QFD has been widely applied as one of the most 
powerful methods in new product development to realize the basic 
ways of TQC ,like ~market in", ~customer oriented", and "lean 
method in product development". Beyond the use for development of 
hardware product, QFD has been utilized to develop service ar.d 
software products[9,10,ll]. We have tried to apply QFD to the 
problems of evaluation of corporate management and to those of 
deployment of quality strategies[l2l. This study will be mention
ed in the last section. 

2. SCENE METHOD FOR QUALITY REQUIR~MENT 

The basic steps of QFD are the followings: quality-planning 
of the object of develcpment by quality requirement table; 
quality-design by quality chacteri~tics and quality tables; 
deployment of subsytem and functionional parts; QA tables and QC 
process charts.The integrated QFD system include cost deployment, 
enginieering deployment·~nd reliability deployment. 

The detailed steps to constract a quality requirement table 
are explained as follows[9]: 

l} Convert customer verbal information(the customer's own words) 
into ~re-word data'' using simple expressions limited to a 
single meaning. 

2) Group the re-word data and assign a heading that more broadly 
describes the data. Write this on a card. 

3) Use these descriptive headings as approximately third-level 
details. Group these into simi 1 Jr categories assigning des
criptive headings into first and secund levels, as done in the 
KJ M~thod. 

4) Clarify which are first level details of. demanded quality. 
Adjust by adding second and third levels of detail, if neces
sary, to the demanded quality. 

5) Assign classification numbers and organize them into a qual~ 
ity requirement table. 

It is recognized that the direct conversion of the above 
step l is not easy, although the step is the key of success in 
QFD. Then, Ohfuji et al. [l,131 proposed an indirect method of 
conversion, which we call ''scene method". 

In this method, the follo~ing steps for conversion are re
com.meoded: 

1) Record the customer's attribute data with the original infor
mation required ~o the target object of development. 
2~ Obser"'.'e or ima~ine the various ''scenes" where the target. 

obJect are being usea: 
3) Derive tne interj.m expressions between the original informa

tion and "re-word data", freely, creatively and realistically 
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imagining the scenes. 
4) Finally express ··re-word data" for each simple quality re

quirement. 

An example of t.he format. which was designed t.o execute scene 
met.hod"(lJ is partly shown in fig.2, where cheap light.er of ¥100 
is t.he target. 

3. QFD OF IMAGE TYPE 

QFD has been mainly usea xor developing t.he products in t.he 
case. t.hat. t.hose product.-concept are considerablly clear. Nishiha
ra et. al.(21 studied the processes in developing t.he typical hit. 
product.s in Japan and found some new st.eps necessary t.o be added 
·t.o standard QFD in order t.o dig out. t.he cust.orner's hidden want.s 
and to modify t.he concept. more creative. They name t.heir system 
"QFD of image t.ype". 

The proposed st.eps are sorted as follows(see fig.3): 
1) Suppose t.hat. a temporary qualit.} t.able made by the standard 

st.eps of QFD exits. . 
2) Prepare t.he vario~s mirrors which reflect. t.he want.s of the 

times. Those mirros are called reflect.ors. The examples of the 
reflect.ors shown in fig.3 are t.hosee of t.echnology, of sense, of 
et.hies and of economy. 
3) Try t.o create t.he new scenes and the ideas concerned with 

t.he target. object by reflecting t.he original quality table t.o t.he 
reflect.ors. 

4) Evaluate and select. t.he ideas by appropriate questionnaire 
survey and/or by using Reviewed Dendrogram Met.hod(9J. 

5) Update t.he quality table. 
6) Renew t.he product-concept.. 
7) Make a new planning-quality-table. 

The use of reflectors might. be effective t.o develop t.he new 
product. of creative type for which t.he planner have t.o focus t.he 
changes of t.he world and t.he hidden wants t.hat t.he customers do 
not. notice by t.hemsel~es, alt.hough how t.o find good reflectors is 
st.~11 a big problem t.o be solved. 

4. OMIAI" MEETING OF SEEDS AND NEEDS 

Koura and Oyaitsu group(3J has studied QFD for new product 
development in t.he case that. new seeds of material and/or t.hose 
of t.echnology has been developed within corporation, but tha~ 
t.he hidden needs have not. been found. The situation is in con
trast to t.hat in t.he standard use of QFD where the needs exits 
first, then the bottle neck engineerings(BNEs) are extracted 
aft.er . 

They studied the successful cases in which ~0rnc seeds were 
the starting point in development, and arranged the concept.ions 
and ideas which came from seeds. They concluded the followings: 

-5·-



1) Better '"OMIAI(an interview with a view to marriage)" meeting 
for marriage of seeds and needs is necessary. The active and agg
ressive efforts to find out needs to match seeds can open up a 
new market. 

2) The QFD of inverse order is sometimes effective. Namely, the 
characteristics and/or structure factors of new material with 
high function are sorted first, then needs a~djor quality re
quirements are extracted(see fig.4}. 

5. QUALITY STRATEGY DEPLOYMENT 

As development of TQC, management which makes priority to 
quality may be referred to •rotal Quality Management(TQM)" or 
·Managemnt by Quality (MBQ}". Then management strategies in TQC 
may be ~alled quality strategies". 

Management environmerit have substantially changed ~n recent 
years. Various problems have developed including changes ir. the 
degrees of demand on companies for positive efforts toward envi
ronment protection, messena, growing trade friction with foreign 
countries, etc. The way of thinking about work and the conscious
ness of affluenc~ among employees and people living in the soci-
ety are changing. 

Therefore corporations should adapt themselves to those 
changes and should even innovate their corporate culture. More
over, social evaluation measurements of corporations are changing, 
too. 

Uchiyama[l2) applied QFD to set and deploy quality strat
egies under the present author's guidance. We call the deployment 
of quality strategies QSD: Quality Strategy Deployment . 

As shown in fig.5, QSD is constracted of three sets of ele
ments and of three kinds of quality tables. Namely, three margi
nal sets are "management quality requirement table(MQ)" which is 
demanded by stakeholders(in broad sense), management character
istics table(MC}" which is used as evaluation measurements, and 
hquality strategies table(QS)" which includes the elements of 
corporate mission, visions, basic policies, market strategies,. 
organizational and operational policies. 

Three kinds of quality tables in QSD are the followings: 
1) Manegement quality table of type~ (MQ.x.MC) 
2) Manegement quality table of type~ (MQxQS) 
3) Manegement quality table of type fil (MCxQS) 

In TQC, management philosophy, basic policies and mid- and
long-range plans are formulated in order to conduct management 
activities by the system of ~Hoshin Kanri(policy deployment)". 
QSD is expected to be utilized 2long with policy deployment. 
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ESEARCH_ 101\KSHOP 
every 2 month 

60-80 

QFD-CO!H!ITTEE 
20 members 

SE.vINARS 
4 days 
5x80 

SYMPOSIUM I RESEARCH 
2 days __J every month 
300 part!cipants 

SUBGROUP :\ 
10-15 

SUBGROUP B SUBGROUP C SUBGROUP D SUBGROUP E 

fig_ 1 QFD-committee 

No. Attribute original scene interi!ll Quality 

SEX AGE information (511H) expression reQuirement 

1 mail 21 not turned off in at bus stop can strike can strike 
windy place in rain easily in easily in rain 

rain and in can strike 
wind even easily in wind 
by one hand canstrike-by 

one hand 
stable stable fire 
enough in wind 

fig. 2 Part of the format for scene method 
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temporary 
QUALITY TABLE 

RI R2 
REFLECTOR 

SCENE 

R3 
ETHICS 

SENSE TECHNOLOGY 

co.vrc 
I.VAGE 

R4 

ECONO.lf Y 

fig.3 QfD of image type 

(USER) 

fig. 4 Inverse QFD frog seed 
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-------
~ANAGE:!f ENT 

QUALITY !lQ QUALITY 
T.\BLE PLAN TABLE 

OF type I OF type II 

-------
-valuation 

:vs 
. ........ ________ _ 

llANACEJENT 
iC QUALITY 

iABLE 
OF type m 

...... ___ ---------
IStrat. weigh1 

fig.5 Core of QSD(Quality Strategy Deployment) 
iQ: llanagement Quality Requirement Table 
MC: ianagement Characteristics Table 
:VS: Yanagement Srategies Table 
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STANDARDIZATION 

I. GE:'\ERAL 

.-.\J h is abs~luiely necessary to implcmcnl qual:1y coniml by en~:ry employc~ in 1.."\cry 
dcpanmeni lO assure cusmmer rcquiremems or needs. However. m me;1sun: i!° .:u:-i11m;:-r 
requirements or needs are fully inte~r:ucd in10 products or scn·iccs. some son:. uf lkfin1: .... 
measur:ibk siand:irds arc required to be established for assuring for cus1omcr s:nisf;u:1ion. 

Hereby. rhe s1andards are basic esscnii:ib in qu:1li1y conirol and ;ire respec1ed ;ml.I prc.:h•u

principlcs in indusrrial fidds. 

Standardizaiion is how to establish such kinds of 5tandards by sys1:::matic wa,·s ;md ht>\\ Ill 

utilize 1hc s1:mdards effec1ively. which arc organized by now ch:m. wriuen pn>-=edurc' .1r:d 

formal for recording of processed and rcsuhs. 

BI 5.2 Structure of the quality system 

5.2.1 General 

Mana,cment is ultimately responsible (or estab

lishinr the quality policy and lor decisions con· 

cemint the initiation, development, implcmenta· 

tion and maintenance of the quality system. 

5.:?.2 Quality responsibility and aurhority 

Acfri.;ties contributinr to quality, whether 

directly or indirectly, should be identified ind 

documented, and the (ollowinr actions taken : 

i) General and specific quality rcsponsibili· 

tics should be explicitly defined. 

C) Kinds of Srandards 

5.2.S Operationai procedures 

The quality systeir shodd be o:-pnized in such 

a .,,y that adequate and continuous control is 

exercised over dl activities affecti~g quality. 

Operational procedures coordinating different 

activities with resj)CCt to an effective quality 

system should be developed, issued and main· 

t~incd to implement corporate quality policies 

and objectives. These procedures should lay 

down the objectives and performance of the 

various activities having an impact on quality, 

e.f. design, development, procurement, produc· 

tion and sales. 

{ 

-[ 

I.S.O. 
(I) Imcma1ional Standards 

(2) National Srandards 

(3) Rcgul:uory Standards 

(4) Enrerprises Standards 

I.E.C. 
Compul!>ory 

Voluncary 

. I . 



., Oll.JECTl\'ES OF STA~DA ROIZA TIO~ 

The Sl:?nd:irdiz:uion is a m:mdamry n:quirc:nents tn qu:?.lity :1ssurancc ..:tint:cpt:. . 

. .\ 1 To h:ivc qualicy sus1:1inin:; and improvemcr.t for 
• Pc:rf om1:mce and function assurance and their improvement 
• Reliability al"ld maimainability assurance :md their impro\·en'k:lll 
• Safrty assurance and its improvcmen1 
• Interchangeability improvement dimensionally. functionally in evc:ry compont:rli 

• Replaceahility improvement 
• Minimum comp~nem utiliz:uion 
• uniformed quality fahric:ttion 
• Elimination of in-processing diflicuhy or troubles 
• Recurrent trouble prevention 
• Siand:trd operation procedures est:tblishmem 

BJ To have cost-reduction for 
• Interchangeability improvement dimension:illy. iunction:illy in every compont:ms 

• Minimum component utilization 
• Simplification 

C) To have productivity sustainment and improvement for 
• Mass-production processing design and its improvement 
• Inproccss improvement 
• A;Jtomation or robotic operation improvement 
• Compu1erization operation 

0} To have information/dissemination for 
• Technology and skill transferring 
• Customer notification (public rcl:nion. advcnisement, catalogue. etc.} 
• In-house notification {company's regulation. ruks specification, dr:iwings. etc.) 

• Cenification or qualification's jwaific:uion 
• Education and training 
• Morale improvement 

E) To have social contribution for 
• Customers safety assurance 
• Pollution prevention and control 
• Employees saf cry security 

• 2 • 



3. li\-HOUSE STANDARDIZATION 

In-house sranc.larc!s are consisted of Regulation and Specificarian. Rcguiarion specifo.:s for 
company's managcmcn: and operalion fu11ctions. :111d spccific:llion is for t;:;;hnolo~icil anl! 

technical requirement for every operational processing in each department: as 

Regulation 
-{ 

Fundamental regulation 

Organizational and functimwl regulation 

Man:1g.emental regulation 

S pecificarion 
-{ 

Technological and technical requiremelll 

Processing requirement 

Op;:r:nional n:quiremcnl 

These re1:11ionship and processing flow chan is explained in Fig. ! . 

A) Regulation 

Regulation is tienerally consisted of 

(I) Fundamental regulations which state for 

• Presidenc/foundcr's ~:reeds :ind philosophy forcompany·s manage-

ment 
• The article of :1ssocia1ion 
·Ruic of CEO 
• Ruic of board meeting 
• Slack handling rules 

(2) Organiz.:uional regulations which st:11e for 

1 
Promotion 

• Work regulation L Pay system 

Ethical code 

• Ruic of org:1ni;·.:1tion 

• Ruic of as:;ignmcm 

• Rule of committees 
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-- ORGANIZATION CORPORATE OFFICE DIVISIONAL ST ANDA RO PLANT STANDARD 
DEPARTMENT 

STANDARD 
STANDARD STANDARD 

REMARKS: 

___,_ Fundamental •1 : J\pproved by Pre 1ldent 

Regulation - '2 : Approved by Dir1 <:tor mtg 
•3 : Approved by En1 ineering G/M or 

Director-in·Chaq e 

Organizational 

I I Regulations I 
~ & Functional --Regulation 

H 

.i.. 

Operation -- Divisional Plant 
'-P- Regulation Operation - Operation 

Standard - Regulation Regulation 
(STD) -

I 

Engineering Divisional Plant Department I 
I Specification ~ and Engineering - -- Engineering - Engi~~~rin~ .. 

Technology and and 
Standard Technology Technical Technology 

·Standard Standard Strlndard 

Fig. l Standards Establishing Flow 
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(_\) Functional rq:.ulations 

• T'\•1lc of job d~scription st~ucmcnt 
• 1 le of General behavior 
• Ruic of Regulation cstablishmc1:t 
• Rule of documentation -

Establishment 
Appro,·al 
Distribution 
Revision 

• Ruic of education and ir.1ining office function - Auditing 
• Rule of administration office function - Controlling 
• Ruic of TQC office function (including QC Circle) 
• Rule of p::rsonncl office function 
• Ruic of finance office I unction 
• Ruic of planning office function 
• Ruic of auditing office function 
• Rule of procurement office function 
• Rule ol production and fabrication function 
• Rule of engineering office function 
• Rule of marketing office function 
• Rule of quality assurance function 
• Rule of pollution control office function 
• Rule of industriai safety office function, etc. 

(4) Management regulation 

• Labor relation's regulation 
• General stock-holders meeting regulation 
• Senior directors meeti. g regula1ion 
• directors meeting regulations 
• Balance sheet preparation regulations 
• Small repon preparation regul111ions 
• TQC concept implementation rcgul:itions, etc. 

B) Specifications 

Specifications are generally consis1ed of produc1s/scrvice standards, and oper;uional/proc

cssing standards. 

( 1) Product/service specifica1ion 

• Product/service specific:uion 
• Produc1/quality drawing 
• Raw material specification 
• Casting or forging drawing 
• Pressing or stamping die drawing 
• Test and irispec1ion specification 
• Inspection equipment, inmumenl, iool and gauge s1andards 
• Engineering standards 
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• Drafting !n:rnual 
• New product development standards 
• Standardized pans/component specification, packaging or cr.11ing procedures and ma-

terial standards 
• lnstall:nion standards 

(2) Operational/processing standards 

-E 
• Process analysis standards 
• Sp~cial processes specification 
• S:andard opcr:iiion procedures 
• Processing tags or slips 
• Stock and inventory comrol instruction 

For equipment 
For personnel 
For procedures 

• Market survey or research processing instruction 
• Sales control insm1ction 
• Tr.msportation control insm1ctions 
• Quality information collecting. analyzing. recording, retrieval and cuntrollin~ stan-

dards 
• Logistic control s1~11idards 
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4. PREPARATION PROCEDURES FOR STANOARDIZATIO~ 

J\) Installation of company-wide standardization steering commit:cc 

(I) First of all. stand:mlization steering comminee will be established under TQC s.ccring 
committee. TI1is comminee is to h<: considered as a suhcommim:c of TQC :is shuwr: in 
the following 

I PRESIDENT I 

TQC STEER ING 

COMMIITEE 

STANDARDIZATION 

COMMITTEE 

-

SECRETARIAT 

OFFICE 

'-- WORKING GROUP 

(2) Commiuce chaim1an: Recommend to be seated by V.P. or Sr. Direclor in ch;irge or 
general affairs (Administration) 

(3) Comminee members: Management in every cross-funclional org;miz:uions 

(4) Secretariat office: Staff or management in aclministra1ion office 

(5) Rule o~ steering comminee 

• Establish st;indardization promotion plannings and programs fer 
- Standardiz:uion regulation establishing, planning. and dissen1ina<i m, or u1l<lating 

programs 
- Re-evaluation of standards established for their necessity 
- Claim or complaint rcducliiln program eslablishmcnt and faci! !i:uion 
- Critical quality problem solution program establishment and f;H:iiit:i,ion 
- Establishment of production quality slanclard in production orgat>,zalions 
- Preparation of si:tndard operalion procedures 
- Eiaablishmcnt of design quality sl::ndards 
- Establishment of qu;1lity evaluation siandards and auditing s1andartls 
- Establishment of company-wide qualily assurance syslcm cvalualion standards 
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• fa·:tluation of standardizing processing and procedures est:thlishcd 
• Dctcm1ination of priority for establishment, revision or rcscindint! of every staml:ml 

B) lnst:dl:uion of suh-s~crct:uiat offices in higher echelon's offices 

(1) After steering committee and secretariat arc organized, every group, division or plant
w!de s~crct:i.ri:tt offices for srandardiz.1tion expediting arc needed to be inst:illed as sub
sccretariatlsub-sub-secrctariat offices, depending on their priority. and m functionally 

cooperate with HQ's secretariat office: 

I , , , , , 

p 

,---- ----------
' I 

Group I 

,'" ... 
I 
I 
I 

STO"G 
SEC 

I 
I 
I 

,, 

I 
lsTo·G-SEC) 

TOC SK:ering 
Comminee 

Sccret«nal ollice 

STO"G 
SEC 

(2) Role of sub-secretariat offices 

These office$' roles :ire similar to the HQ's office. bm they differ slightly in th:it they :in: 

rather software/hardware-oriented, or concentrating on routine work type standards es1:1b· 
lishmcnt from company-wide oriented action, as shown in the following Fig. 2. 

C) Standardization processing - when not fully stand:udized 

When a company is not fully standardized yet for every operational procedures, it is beuer 

to follow as 

(1) Firstly. understand top management commitment for standardizati9n - why necessary 

to prepare by manager himself and disseminate to his subordinates 

('.!) Secondly, establish standards preparation program while consulting with his sub-m sub· 

sub secretariat offices within 5 years schedule~ . 
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Fig. 2 Standardization Matrix 
For Subject Selection 
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(3) Thirdly. to prioritize st:mdardiz:nion, or~;inize brainstnml mectin~ with \mc"s subonli· 
n;itc~ to identify status of stand;irdiL1tion in his officc/depamnclll for shake-down. 

(4) Founhly, c\·alu:uc the status obtained, and ideniify the \\'Cak'.tess for stand:mli~:nion. 
(5) Detennine sectors necessary to establish standard wilh the highcsl priori1y baSt!d on 

customer satisfaction concept. 

(6) Assign ;1ppmpri;itc subordinates for establishing of the stand;irds mentioned. 

(7: Discuss draft s1;mdards with every subordinates for evalu:uion. 

(8) If concurred, discuss with mhc:r rd:tted departments for coordination and pn::-:1gn:cmc111 

(Ncmawashi) 

(9) Then submit m his superior for ;ippmval 

(IO)Scnd to the central ledgering office for numbering, distribution and m:ntcr-filing. 

( 11) Periodically, evaluate their effectiveness. and revise if possible. every ~ years 

DJ Standardization r-rocessing ·already standardized 

In case most of standardization has been finished. 

(I) Improvement concentration 

It is necessai)' t0 steadily concentrate more for imprcvement of standards established. 

based on specialization, simplification. ;ind intc:gr:uion - concepts, such :is 

(a) Specialization 

- to create more: effective: and economical processes or methods for specific, limited 

quantity production during fabrication or assembly work. 

(b) Simplification 

- t\) develop products with the least number of components or parts for assembly. 

- to design pmduct comours or shapes with more simple lines. 
- m develop produciion processes with less processing on. or simple processing. 

(c) Integration 

- lO use more common components or pans av<silable in commerci:1l shops. 

- 10 process on more common commercial based work-shops. 
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(2) Timeliness concentration 

When revision or improvement ideas arc justified, these mus! be:: implememed :is pm:-.ibk 

as one can for compc1itive daminancics, especially for changing of 

- m:magcmcni p<llicy 
- organizational structure 
- new produc1 development 
- suggcsiion proposal 
- users/customers demands 
- periodic survey summdriza1inn reports 
- drastic upheaval forecastings 
- competitors status and trends analysis 

5. EVALUATION OF STANDARDIZATION 

To evaluate the st:mdardiz.1tion in-house. 1hc following 3 areas arc nc.:essary 10 consida. 

(l) standardiz.1tion promotion system and processings - time 

(2) level of standards established - quality 

{3) effectiveness of srandards esrablished...,.. u1iliz.1tion 

A) Evaluarion of standardization prommion acrivity 

(I) cvalua1c if siandardization program is progressing as scheduled 

(2) evaluate starus of standardized numbers 

{3) cvalu::ue staius of completion, revision or rescinding numbers 

(4) evalua1c how many product-models arc consolidated or reduced. 

(5) evaluate status of understanding and u1ilizing of stand:1rds established 

(6) Evaluate rhe availability of necessary standards a1 every related work offices or shops 

(7) Evaluate timeliness and effectiveness of esrablishment and revision for every s1and:m.ls 

B) Evaluarion of level of standard~ 

(I) Ho\\' many kinds of srandards ar~ esrabiishct! 

for finished produc1 
for component 
for raw m:uerial 
for auxiliary ma1erial 

·II· 



(2) How much communaliry arc observed bcrwccn every products 

(3) How to cvalu:nc every standarJ against compcti1ors·, when. '"·ho. wha1. how·! 

for policy & i;o:il 
for promotion system :md srruc1ure 

for promotion status 
for progress st:uus 
for st:mdards and spccific:uions 

Cj Ev:i.lua1inn of effcc1ivencss of st:md:mls established 

In general, effecli\·cness fonnula is [!iven as 

Eff ec1ivcncss = (Quan!it:nivc value + Qu:ilitative \':tluc) 

- (Standardiza1ion invcsrmcnt) 

. Where, 

(1) Quantitative value = saving amount by standardization. 

(2) Qualitative value = saving amount through productivity improvement, failure reduc
tion, claim reduction. complaint reduction, service qua!i1y im-

(3) Investment 

provement. etc. 

= Cost for new standards establishment, cost for condc:nmcd or 

retired equipment, cost for revision, etc. 

However, these monitorial amounts arc necessary to have cost accounting support for 
definite and accurare calculation that it may take sometime b!forccalculations arc finalized . 
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6. TIPS FOR STANDARDIZATION 

During establishing of si:mdards. ii is ncccssar)· to pay aneniion to the following. (these an: dr;1wn 

out of our experiences). 

A} Must be stated as action instruction. nm as desire or expectation. 

B) Must be clear-cut s1:uement, and must not be misinterpreted by any personnel re=iding it. 

C) Muse not be any discretion 

D) Must fit with eac:• specific shop environment, and must be convenient for use. 

E) Musi be s1atcd for inprocessing opcr:uion procedures, not for rcsuh controlling procedures. 

F) Musi be specified c~teria for evaluarion by opcraror ~imself, and mus1 menrion. \\'hc:n found 

out of cri1eria, what action be 1aken. 

G} Must be easily undersrandable with illustrations or pictures 

H) Must be revisable whenever necessary. 

I) Must be 1raceable for revision or rescinding. 

J) Must be easy to follow by any personnel. 

7. QC PROCESS CHARTff ABLE. 

To implement .. Inprocess control" concept during each processing operation. some sort of nc:w 

procedures are necessary to insen into the conventional standard operation procedures (SOP). 

In these new procedures such kinds of quali1:i· related infom1;uions as. every quality requircmen1. 

how 10 measure, how 10 evaluate i1s criteria arc specified in every operacion procedure as additional 
instruction as shown in the attached. Fig. 3 & 4. which arc called :1s ·· Q.C. process chan/1ablc". 



Fig. 3 QC Processing Table (Example 1) 
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Fig. 4 QC Process Chart (Example 2) 

Pan Uomenclalur.,, Pan No. Oaie l11ued: Approv•d by: 

Product Nomenclature: tlexl Assy. No. Dale Aoorov•d: Prtp1red by: 
j 

Process Conlrol llem ' Re11pon1lbl• Per11onnel 
Flow 
Uo. 

Proet'~" rlow Kinds ot Tool& s11ndard Production Section 
Control Item en9·r For•m11n 

AHi. 
by Graph, Symbol Operation Machine Value s111ndard Chief F'm11n - -

1 Main·Shah, ,,, Oulslde0 0. 0 
Rough Machin. Lalhe so± 0.1 • so' ±0.1 0 

2 Mld·Sectlon, Outslde0, 0. 0 
Machining· #5 

Mld·S•cl. - 0.050 • 20.5 :t() 0 
3 Lalhe Lathe Pin, 20 - 0.060 

-"'' 
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s 
~) . lo Grinding 

6 Shop 

7 Main Shalt #1 OutsldeC " . 
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8. EXAMPLES OF STANDARDS 

A) Clerical office st:md:trds 

(l) Gt-:."F.R \I. AffAIRS 

(2) 0RC.A~l7.ATIO'."AI. 

(3) PF.RSO~~·~·-

(5) PROCURF.Mt:~T 

(6) 1\1.\RKETl~G 

INllOtlSE REGlA.ATION &. STANDARD CONlllOL 

NEW J>KonucT DEVELOPMENT 

Cus1ut.tF.R Cl.AIM &. CnMM.AINT 1-IANOl.IN<i 

QuAr.m· Cmrnm1. 

PRODUCT S11ECIFICA TION 

0RGANl'h\ TION, Jon Ass1GNMENT, Rt~r<>Nsmn.m·. AtrmrnuTY. 

& ROI£ 

Cot.tr.trrn:E Ri::..o;1•0NS1m1.1TY & Rm.E 

WoRK Ri:c.ut.ATION, QuAl.IACATION • EouCATION & TRAINING, 

CERTIFl(.A TION, PROMOTION, WAG~ REGUl.A TION 

BuDGET, INVESTMENT, CosT Es11MAllON, BALANCE Sm:i:r 
PREPARATION, AccouNT S1rr11.EMENT, . REGUl.ATION 

SUP111.n:R CONTROi~ PRoCUREMEl>'T SPEC, PR<X.."UREMENT OFMc.1: 

WORK, CoST CoNTROL. SUPP1.IER SURVEY, RAllN<i, DELIVERY . 

CONTROi. 

SAII;S PRl;ntCTlON, Ct•~iTOMl;R H.t\l'-IDl.ING, CUSTOMER INl'OR· 

MATION FEEORl\CK, Ml\RKIIT SURVEY INr-ORMAllON, W1\RRt\NTY 

CLAUSE .. MARKrrr ANALYSIS, CoMPE1T11VE PRoouc:rs SURVEY 

B) Production related standards 

(1) PRonucr QuAUTY SrEClACATION 

( 1-1) ENn-PRooucr QUALITY Srr:c:1ACA TI<>N 

( 1-2) IN-PROCESSING COMPONENT Qt11\1.ITY REQUIREMl:NT 

(1-3) SAMPLING PROCEOURE 

(1-4) QUALITY CllARACTERISTICS Ml~SllREMENT PROCEDURE 

(1-5) TESTING METllOO ANO ACCEPT OR RfJECT 0trrERlA 

(2) RAw MATERIAL Srr:c1f1CAT10N 

(2-1) D1RECT RAW MATERIAi. Srr:cir-1cAT10N 

(2·2) AUXILIARY MATERIAi. SP!:CIFICATION 

(2-3) S11E1.r:-Jrr.M PROCUREMENT Srr:c1r:1cATION 

(2-4) Sun-CoNTRAC:rlNCi ITEM S1•1:c1i:1CATION 
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(3) TEST AND INSl'EC'llON STANDAIW 

(3-1) TESTING METllOD SiANIJ:\RD 

(3-2) TF.STING MEASUREMENT ST1\N01\r:D 

(3-3) INSTRUMENT Cmmt0L PRocrnuRE.s FOR TESTING EQUIPMENT 

(3-4) S,\MPl.IN<i PROITDURE r-OR TEST & INSPECTION 

(3-5) ENo-hT:M FINAL INSrECTlON PHoa:Dt:RE & hs OuTl~R!,\ 

(3-6) INrRocr-ss lNSPECTl<>N PRocEm11u: & hs CRl1T:RIA 

(3-7) lm:NTiflCATION & OISPOSlllON PROCEDURES FOR Accr:PTANCE, REJECllON OK 

CONDEMNATION 

(3-8) SrECIAI. lNsrECTlON PROCEDURE & Its CRm:RIA 

(3-9) INs1•r:cnoN Eoun•MENT CoNTROI. PROCEDURE 

(3-10) MA Tl:RIAI. REVIEW PROCEOlllU: 

(4) ENGINEERING STANDARD 

( 4-1) ENGINEERING PROCESSING STANDARD SllCll AS CoNCEPl'\JAI., SYSTI~ & DETAii. DE

SIGN PllASf:S 

(4-2) lNTIUNSiC ENGINEERING PRINCIPLE STANDARD - (MECllANICAL, E1.EC11UC1\I., li\'DRO, 

ETC.) 

(4-3) 0L'ilGN REVIEW PROCEDURE 

(4-4) DESIGN PRocr:..'iS CoNTROI. PKOC'EOURES (TIME, CoST MANPO\VER, Ere.) 

(4-5) INrRocr:.c;s STANr,ARD (HT. PLATING. Sm.DERING, BRAZING, WELDING, Ere.) 

(4-6) WEIGllT-CONTROL STAND1\RD 

(4-7) Cosr-CoNTROI. MANUAL 

(4-8) CllECKING-PROCf:DllRE STANDARD 

(4-9) ENGINf:ERS QUAl.lf-ICATION & CERTlf-ICAllON STANl)1\RJ) 

(4-J 0) ENC:INEERINCi MANAGEMENT SYSTl::-1 STANDARD 
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{5) DRAFllNl~ M1\Nl1AI. 

(5-1) DRAWING PREl'ARAllON l\1ANll:\I. (DRAWING MAll:RIAI., Sli'.E, ETC.) 

(5-2) DM w1Nci Nur.tm:RING PRoCT:mnu: 

(5-3) ORA WIN(i Rr:1.1:11.SING, !SSlllNCi. DISTRllllnlON, REVISION, En:. PROCEDURES 

(5-4) DRAWING U1•-DATED D1.s11untmnN PROCEDURE 

(5-5) M1\Sll:R ORA WING Fil.ING MANlll\I. 

(6) NEW PRODUCT DEVEl.Ol'MENT STl\NDl\RD 

(6-1) NEW PROnllC.'T 0EVEl.Ol'MENT DECISION PROCEDURE 

(6-2) NEW TECllNOl.OGY IMPLEMENTATION PROCl:OllRE 

(6-3) MARKET SnmY AND ANA!.Ys1s P1mcmt1RE 

(6-4) Ni:w Dr=s1GN TECllNt>l.OGY hn•i.EMENTATION PROCEDURE 

(6-5) NEw PRODUCT DEVELOrt..tENT T1Mr:-SPAN & CosT CnNTROL P1mcrnuRES 

(7) STANDARDIZED Cm.tPONENT/PART STANDARD 

(7-1) STANDARDl7.ED COMPONENT/PART ESTAlll.ISlllNCi STANDARD 

(7-2) SELECTION STANDARD OF STAND1\RDli'.EO Cnt..11'0NENT/PAlff 

(7-3) STANDARDIZED CoMl'ONENT/PART SPECIFi;:"ATION 

(7-4) SUSTAINING STANDARD Of- C0t..WONENT/PART SPECIFICATION 

(8) 0PERt\TION ST,\NDARD 

(8-1) PROCESS 011ERATION STAND.'\ RD l~ PtWDllCTION PllASE 

(8-2) PROCESS OPERATION ST1\NDl\R D IN UTll .li'.A TION PllASE 

(8-3) OPERATION l Ns·raucT10N /1. T PRODUCTION Cmmm1. Or=i:1ct: 

(8-4) OPERATION INSTRUCTION AT MAN-HOUR CONTROL OFFICE 

(8-5) OPERATION INSTRUCTION AT PROCUREMENT 0Fr=ICE 

(8-6) OPERATION INSTRUCTION AT 13llDCil:TiNG OFF1cr: 

(8-7) Ot·ERATION INs·nnrc.~noN ,,T Cf\ST AccouNTIN(i OFFltE 

(8-R) Or'ERATl<>N INSTRllcnoN AT Pn~soNNFL OrrrcE 
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(8-9) 01>t:RATION INSTRUCllON AT ADMINISTRATIVE OFFIC.1: 

(S-10) 

(S-11) 

(8-12) 

(8-13) 

(8-14) 

(8-15) 

(8-16) 

(8-17) 

(8-18) 

(8-19) 

(S-20). 

(8-21) 

(8-22) 

{8-23) 

(8-24) 

(8-25) 

(8-26) 

(8-27) 

(8-28) 

FORMAT CONTROL STANDARD 

INDUSTRIAL SAFETY STANDARD 

HYGIENE CONTROL STANDARD 

ENERGY CmnRoL STANDARD 

EDUCATION & TRAINll':Ci MANUAL 

PRoa:ss lNs11wcnoN FOR SAMPUNG 

MEASUREMENT STANfl·">RIJ 

CAunRATION SrEc1Hc,,110N FOR TEST & 1NsPECJ10N, ANO 01'ERA110N EQUIPMENT 

Cl.AIM & COMPLAINT HANOI.ING INSTRUCTION 

WARRANTY & GuARl'.NTY Pm.icy & HANOI.ING lNs1Ruc110N 

CoNTRAcr AND PURCllASE ORDER HANOI.ING PROCEDURES 

MARKET SunvEY INs1RuCT10N 

MARKET RESEARCH !NSTRUCllON 

OrERATION lNsTRucnoN AT SA1.r:s ANO MARKETING Oi:i:1cE 

Puuuc RELATIONS l\faNUAI. 

GENERAL ADVERTISING CONTROi. INSTIWCflON 

SALES-CAMPAIGN MANUAi. 

STOCK OR INVENTORY CoN·rno1. STANOARD 

OrERATION INSTRUC110N AT LoG1sT1c 01T-1c1~ (W,\REllOUSE, TRANSPORT. CR1\TINCi) 

(9) SPF.Cir-IC FUNCTION MANAGING STANIMRO 

(9-1) ETlllCAL CODE INSTRUCTION 

(9-2) VAiUOUS COMMl11H:.S' M,\N1\C.EMENT REGln.ATICJN 

(9-3) EMl'l.OYEES (INCl.UDINCi M,\NAGEMf:NT) Jrn1 DF.SCIUl'TION (Rrn.E, Ri:sP0Ns11111.rrr & 
AUTllORITY) 

(9-4) WAGE Svs·n:M STANIJt\RD 

(9-5) PROMOTION SYS1T:M STANDAHi> 

(9-6) PERSONAL RECRUITING & PROMOTION STANDARD 
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(9-7) EDUCATION & TRAINING STANDARD 

(9-8) "MANAGEMENT DY Poucy" INSTRUCTION 

(9-9) QC CIRa.E iMPl.EMENTATION INSTRUCTION 

(9-10) TQC IMPLEMENTATION INSTRUCTION 

(9-11) ORGANIZATION & Pr:RSONNEI. ASSIGNMENT REGULATION 

(10) "STANDARDS"· CoNTROU.ING PRocEnllRE 

(10-1) CoMPANY's REGUI.ATION & Rtn.E 

(10-2) STANDARD & SPECIFICATION faTARl.ISlllNG REClll.ATION 

(10-3) •.STANDARD & SPECIFICATION APPROVAi. PROCEDURE 

(10-4) STANDARD & Srr:c1RCATION lssUANCE, D1s11wn.rnoN, REv1s10N, R1:...:;c1ND1NG, 

AUDITING, MAS11:R Fil.ING, ETC. PROCEOlffiES 

. 20. 



(C)T QC RELATED STANDARDS (Examples) 

nasic Regulation: Creed, the Article of Association, Board Meeting 

0 Organization Con:rol Organization & Functional 
R 
G Control 
A G 
N 
I E Job Assignment & Authority Job Description. Ringi System. 
z Office Responsibility. 
A N 
T 
I E Commillee. Meeting Meeting, Functional Commillee, 
0 

R TOC Steering Committee. N, 
A A 

New Product Development 
L Commitltee 

c L 
R 

0 u TQC Organization & TOC office. TQC Promotion 
L 

N ;:: Delegation Plan. TQC Management 

T 
G Quality Control-General Quality Control 

R E 

0 N 
Management by Policy Management by Policy, Routine 

Control 
L E 

L R Management by Function Quality Assurance, Quantity 

I A Control, Cost Control 

N w L 

0 Controlling Flow Chart Management by Policy, 
G Quality Assurance, Quantity 

R c 
Control, Cost Control 

K 
0 

R N Education & Training In-House Education & Training 

u T 
c 

R Standardization Standardization, Rule & Regula· 
L 

0 0 
tion Control, Std. Spec. Control 

E 
N L TOCAudit TQC Audit QC Diagnosis 
T 

R B Investigation Quality Information Collection, 

0 
y Market Surveying. Competitive 

Product Investigation, Quality 
L s 

Research & Analysis. Demand Forecasting, 
T Development New Product Development 
A Control, Newly Developed 
G Product Evaluation, New 
E Product Developing Cost 
s Control 
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Planning New Product Planning. New 
Process Planning 

Design Design Review. Quality Depioy-
ment Drawing Contml 

Procurement Supplier Control. Subcontractor 
Control, Supplier Rating System. 
No-Inspection System 

e 
Production Production System. Production 

c y 
Control. Control-Chart Utiliza-

0 lion Process Capability Control. 
s Failure Report System. In-

N w T process Control, Plant Experi-
T 

0 
A ment, Sell-Inspection System 

R a G 
R u E Shipment Store Shipping Quality Level Control. 0 
K A s Transportalion Conlrol. S1orage 

L L Control. Corrosion Conlrol 
L 

I 
c T 

I y Sales & Service Marketing Control. lnilial Prod-
0 uct Control. Tech Service 

N A Control, Claim & Complain! N 
G s Handling, Recall Procedure. 

T s 
Product Survey in Market Pro· u 

R R cedure, Customer lnformalion 
R A Treating 0 
u N 

L c Inspection Initial Processing & Finished L E 

E e 
Products. Inspection - lnpro· 
cess. Receiving & Oulgoing, 

y 
Inspection Record Reviewing 
Procedures 

F 
u Oualily Audit Periodic Audit Planning, Markel 
N Quality Evalualion. Long-Life 
c Product Quality survey, Critical 
T Oualily Problem Treating 
I Procedure 
0 
N Equipment Equipment Mainlenance, Equi;:>· 
A ment Procurement Procedure. 
L Calibralion 

Energy Energy Conrrol Procedure 
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c I Oualily Into Quality Info Equipment Con1rol. 
0 a B Equipment Calibralion Control 

w 
N u y 
T 0 f, Safety Safety & Sanitation Control 
R R - l 

K I F 
0 T u Pollution Environment Protection Control. 
L y Pollution Prevention Control 
L c H 

I 0 A c 
Suggestion Suggestion System Control. 

s T N N System Awarding System s 
G T 

I 
u 

R R 0 Office Work Ollice Work Improvement, White 
R 

0 
A N Controi Color Productivity Measureme'lt 

u N A 
L c People Building, Evaluation L 

E L QC Circle 
E System. Rewarding System 

·., 

• 2:l -



D) Flow Olan (Ex:implc) for New Produc1 Dcvclopmcm 

New 
Ptoducl•._~~...-~~~~~~~ 

~ 

Design 

Enlualion (ORB. FMEA. FT A. ~ety. Hal:ard AN!ysisl 

Ser.rice 
Manual 

Producbititf 
Studt 

~ss Produced 
Type Trial 
Produaicn 

Enkalion (Produc:bily. 1nspec:1abiit1. All0tclabililyl 



' 

Analysisol 

1- lnplocess. 
O. lnlo. 

2. Finished 
O. lnlo. 

3. 0. Verii
c.alion Tes& 

4. Pi111S 
Funaian 
TeSI 

5. Crilicill 
0. Aucil 

6. Sui;iplier 
0.Audil 

i.Mkl.lnlo 
a. Clam lnlo 

Aller
Servia 

~ysis Coledion 
ol Ouallly i-----------4ol Mallcel 
lnlormalicln lrlorma · 

A'* cl 
FllUShN 
Car & ils 
Componenl 

Claim 
JQndling 
and CIA 
Follow-up 

and Claim 
Hilndling 

Co,,eciive Adion 

Folow·Up • 
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9. SlNDARDIZATION FOR NON-CLERICAL OFFICE 

S T A N D A R D I ·Z A ·T 0 N 

9-1. 
.. 

0 . .r .-g o n 
. a ·n ·1 

EFFECTIVE MANAGEMENT FOR QUALITY 

MUST BE CLEARLY PRESCRIBED THRU. 

C U S T 0 M_ E R R E Q U I R E M E N T ( F 0 R E X T E R N A L 

CUST9MER) /DUTY ASSIGNEMENT (FOR e 
I . N T E R N A L C U. S T 0 M E R S ) B Y E V E R Y M. A N ·A .:..._. 

GEMENT ASSIGNED. 

EMPLOYEES PERFORM NG QUALITY FUN-

CTION MUST HAVE SIFFICIENT, WELL-

DEF I NED RESPONS BIL I TY. AUTHOR I TY 

AND THE 0 R GAN : z AT I c NA L FREE 0 0 M T"O 

IDENTIFY AND EVALUATE QUALITY 

PROBLEMS ANO TO INITIATE. RECOM-

MEND OR PROVIDE SOLUTIONS. MANAGE-

MENT REGULARLY ARE NECESSARY TO 

REVIEW THE STATUS ANO ADEQUACY ·OF 

THE QUALITY PROGRAM. 

-26-
s y s 0 0 1 - 0 4 - 0 4 



9-1-1 o r g a n z a t 
asses s·m-e n 

. 
I -0 n 
t 

A . D · 0 E S T H E E S T A B L I S _H . S E 0- P R 0 -G · R. A M. . -

IDENTIFY THE ORGANIZATIONAL 

E L EM E N T R E S P 0 N S I B L E F 0 R E A C_H 

OF THE VARIOUS QUALITY EFFORTS> 

8 . D 0 T H E E M P L 0 Y E E S P E R -F 0 R M I N -G · 

THE QUALITY FUNCTION HAVE SU-

FFICIENT AUTHOR I TY. RESPONS I B 1-

L I TY. AND FREEDOM OF ACTION ro 
IDENTIFY AND EVALUATE OUAL~TY 

PROBLEMS AND INITIATE, RECOM-

MEND, OR PROVIDE SOLUTIONS? 

C. DOES MANAGEMENT PERICDICALLY 

REVIEW THE STATUS. TRENDS, ANO 

ADEQUACY OF THE QUALITY PRO-

GRAM, THAT IS, MESULTS OF PER-

FORMANCE AND FUNCTION ACHIEVED 

A N D S T A N 0 A R 0 S E F F E C T I V E N E S S ? 

y s 0 0 1 - 0 4 - 0 4 -27-



I 

9-2. I 
p 

. 
n I 

I a 
t 
n 

.. 
I 
n 

a . I q u a t y 
n g 

EVERY MAN AGE MEN T ARE NEC ES S A_R y .. 
. . 

TO CONDUCT COMPLETE REVIEW. OF 

CUSTOMER OR OWN' S DUTY REQUIRE-

MENTS TO DENTlFY AND MAKE TIME-

L Y P R 0 V I S 0 N F 0 R T H E S P E C I F I C 

c o_ ~ T R 0 L s, . p R 0 c E s s E s, T E .s T E Q u I p - e 
M ·E N T S , F I X T U R E S , T 0 0 L I N G A N D S K I .L L. 

REQUIRED FOR ASSURING QUA~ TY 

THIS IN TIAL PLANNING WI LL RE

COGN ZE THE NEED AND PROVIDE FOR 

RESEARCH.WHEN NECESSARY. TO UP-

D A T E A S S U R I N G P R 0 C E 0 U R E S S U C H .A. S 

C H E C K I N G , I N S P E C T I 0 N A N D T E S T I N G 

METHODOLOGY. INSTRUMENTATION. AND 

CORRELATION OF INSPECTION AND 

TEST RESULTS W TH OPERATING ME

THODOLOGY AND PROCEDURES. 

T H I S P A L N N I N G A R E A L S 0 C 0 V E R I N G 

APPROPRIATE REVIEW AND ACTION TO 

A S S U R E C 0 M P A T I 8 L I T Y 0 F P R 0 D U C -

TION, OPERATION. CHECK NG, INSPEC-

T I ON, TEST I NG, AND DOCUMENTAT ON. 

0 N E 0 F T H E M A I N 0 B J E C T I V E S 0 F 

T H E N I T A L P L A N N I N G S T 0 0 E N -

T I FY A.N v S PE C I AL RE 0 U REM ENT S . 
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9-2-1 
. - . 
I n I 

p I a 
a s s 

t• 
n n 
e s 

a 
n g 

s me n t 

A. DO EVERY MANAGEMENT CONDUCT 

A COMPLETE REVIEW TO IDENTI-

FY AND PREPARE FOR SPEC FIC 

OR UNUSUAL CUSTOMERS OR DUTY 

REQUIREMENTS ? 

B -. D 0 E V E R Y M A N A G E M E N T P E R F 0 R M 

IN TIAL OUAL I TY PLANN NG AS_ 

EARLY AS POSSIBLE? 

C. DO PLANNINGS CONDUCT ANY SPE

C I A L S T U D Y I N G A N D R E S E A R C H 

NEEDED FOR DEVELOPING EVERY 

NECESSARY ADVANCED OR INNO-

V A T E D C H E C K I N G , I N S P E C T 0 N 0 R 

ASSUR NG TECHN I OUES I DENT IF I -

CAT I ON? 

0. HAS ANY ACTION BEEN TAKEN TO 

MAKE THE CONTROL FOR SPEC FC 

REQUIREMENTS COMPATIBLE THRU-

0 V .T E V E R Y P R 0 C E S S I N G S ? 

S Y S 0 0 I - 0 4 - 0 4 
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9-3. 0 P - E R A T I o · N 
I N S T R U C T 0 N S 

THE ·a_UALITY PROGRAM MUST ASS~RE 
.... - - -

THAT ALL WORK A F F E C T l N G Q U A L ! T Y 

FOR HARDWARE. SOFTWARE AND HUMAN-

WARE ARE SPECIFICALLY PRESCRIBED 

BY CLEAR AND COMPLETE DOCUMENTED 

INSTRUCTIONS OF A TYPE APPROPRI-

- A T E T 0 T H E E N V I R 0 N M E N T "A N D C I _R --.-

CUMSTANCES. S U c· H I N S T R U C T _I -o N S A R E -

-NECESSARY TO PROVIDE THE CRITERIA-

FOR PERFORMING THE OPERATIONS AND 

MUST BE COMPATIBLE WITH ACCEPTAN-

CE CRITERIA FOR WORKMANSHIP. 

T H E I N S T R U C T I 0 N S A R E I N T E N D E D T 0 

SERVE FOR - SUPERVISING. CHECK I NG. 

INSPECTING AND MANAGING FUNCTION. 

THE PREPARAT ON AND MA NTENANCE 

OF AND COMPL ANCE WITH OPERATION 

I N S T R U C T I 0 N S A R E R E Q U I R E D T 0 B E 

MON I TOR ED AS A FUNCTION OF 

QUALITY P R 0 GR. AM. 

s y s 0 0 l - 0 4 - 0 4 -30-



9-3-1 0 P E . R. ·A . T_ ··I 0 N.· 
I ·N S T , R. U c· T I 0 :· N 
A S S E S S M E N T 

A.··· A:-R.E_· o o c UM ENT l: o o PER A r.1.·oN _.-i--·N·s.:r:.._,,_· 

RUCTIONS AVAILABLE AND USED 

FOR ALL WORK OPERATIONS WHl=CH 

-AFFECT OUAL I TY ? 

ARE. SUCH OP EAT ION IN-ST RU CT f O·N.S . . .. 

COMPLETE. AND AP PR 0 PR I A T.E ? 

C. AR E C 0 MP A R I S 0 N S TA.ND AR D S S E R·v. -

E D A S T H E 0 U A L I T A T I V E C R I T E R I A-· 

AVAILABLE FOR EACH OPERATION 

WORK-SHOPS ? 

D. ARE O_PERATION INSTRUCTION COM-

PATIBLE WITH ASSOCIATED OR RE-

LATED OPERATIONS (UPPER OR 

DOWN STREAM WORK-SHOPS) ? 

E. DO EVERY OPERATORS, SUPERVISORS 

AND MANAGERS MAKE PROPER .USE ? 

F. ARE INSTRUCT I ON REVIEWED ON A 

SYSTEMATIC BASIS ACCURACY. COM-

P. L E T E N E S S · A N 0 C 0 M P L I A N C .E S . ? 

.SYSOO 1-04-04 
-31-



9-4. .R E.- C- Q· R · D .. · 

EVERY MANAGEMENT ARE NECESSARY TO·· 

M A I N T A I N A N 0 ·u S E A N Y R E. C 0 R 0 . 0 R 

D"A TA-·:· Es s E 8 T .I AL ·o T THE EC.ON oM: .. 1.:c·A·L. 

A N D E F F E C T 1· V E 0 P E R A T I 0 N 0 F T H E I· R . 

QUALITY PROGRAM. 

REC.OROS ARE CONSIDER.ED ONE ·oF THE 

PRING PLE FORMS OF OBJECTIVE EVI-

. . . D. E. N: c E 0 F a u A L I T y T H A T T H E a u A L I T y 
. . . 

p·R 0 GRAM ARE NECESSARY T 0 ·A·s SURE 

F 0 R REC 0 RDS ARE C 0 MP LET E A.ND RE -

l I A 8 L E E N 0 U G H F 0 R H I G H C 0 N F I D .E: N C· E··: -

LEVELS. 

INSPECTION, TESTING, AND CHECK-ING 

RECORDS ARE. AS A MIN !MUM, I ND I CATE 

T H E N A T U R E 0 F T H E 0 8 S E R V A T I 0 N S 

TOGETHER WITH NUM3ER OF OBSERVA-

TIONS MADE AND THE NUMBER AND 

TYPE OF DEFICIENCIES FOUND. 

A L S 0 , R E C 0 R D S F 0 R M 0 N T 0 R I N G W 0 R "K 

PERFORMANCE AND FOR ASSURING WORK 

A R E I N D I C A T r N G T H E A C C E P T A 8 I L I T v 

OF OPERAT ON AND OUTPUTS AND ACT-

ION TAKEN IN CONNECT ON WITH DE-

FIC ENCIES. THE OUAL TY PROGRAM 

A R E P R 0 V I D I N G F 0 R T H E A N A L Y S I S 

AN 0 USE 0 F R.E C 0 RDS AS A 8 AS I ·s F 0 R 

MA N A. G E M·E N T ACTION. 

y s 0 0 1 - 0 4 - 0 4 -32-



9-4-1 R E ·c o·R o· s 
A S S E S S M E N T 

.. 
A. ARE THERE RECORDS OF ALL ESS-

E N T A L A C T l V I T I E S ? 

B. ARE RECORDS AVAILABLE TO ANY 

NECESSARY ORGAN ZATIONS FOR 

REVI EWAL OR EVALUATION ? 

C. ·ARE THERE EFFECTIVE MEANS FOR 

A S S U R I N G T H E C U R R E N C Y , . C ·o M P L E". -. . . 

TENESS, ACCURACY ANO OPERATORS 

C 0 M P L I h N C Y 0 F R E C 0 R 0 S ? 

D. 0 0 Q U A L I TY A S S U RAN C E R E C 0 R.D S 

I N C I_ U D E 0 N L Y T H E N U M B E R A N D 

K I N D 0 F D E F E C T I V E S ? 

IS OTHER ESSENTIAL DATA RECOR_Q_ 

E D ? HOW AND WHERE ? 

E . D 0 Q U A L I T Y A S S U R A N C E R E C 0 R D S . 

AND OPERATION INSTRUCTION COM-

P L I A N C E R E C 0 R D S I N D C A T E T H E 

Q U A N T I T A T I V E 0 E G R E E 0 F A C C E P T -

A N C E 0 R R E J E C T I 0 N ? 

F. IF REJECT I ON IS RECORDED, DO 

RECORDS SHOW RESULTING ACTION? 

G . D 0 M A N A G E M E N T A C T I 0 N S R E F L E C T 

T H E A N A L Y S I S & U S E 0 F R E C 0 R D ? 

s y s 0 0 1 - 0 4 - 0 4 
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Simple Method for Improving Process Management 

Hideo Yoshikawa, Intellect 

************************************** 

Many people want to find an easy-to-understand, simple way 

to solve, in a short period of time, process problems such as the 

need for later adjustments, excessive defects,failure to increase 

production, and low equipment working ratio. 

The examples I will introduce here illustrate one such solution. 

I hope that readers will apply this method to their work and be 

able to see actual results. 

************************************* 
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Example 1: Company R 

1. The Incentive 

Section Head Fujimoto was worried because he has been unable to 
raise the production of t~~ caulking line shown in Figure 1, 
which processes car parts, to 159 units per hour. 

I~ received the following advice from a consultant: 

(1) Record the processing time per item during one hour of con
tinuous operation and all problem items that occurred during 
that time. 

(2) Create a cumulative graph of processing time and number of 
items processed. 

(3) Create a progress followup chart on improvements made in 
response to problem items, and continue instituting improve
ments. 

(4) Begin processing again and, as with the first time, record 
each item for one hour. Then create a cumulative graph to 
confirm any improvement that has been made, and continue 
with further improvements. 

(5) Repeat the above steps several times. 

Section l~ad Fujimoto immediately implemented the method outlined 
above. 

2. Observation and Recording of Data, Creation of Cumulative 
Graph 

The data, which was gathered continuously for one hour using a 
stopwatch and includes the processing time for each individual 
item processed on the caulking line as well as the problem items 
that occurred during that period, was recorded in Table 1. 

Using the data from Table 1, the continuous data measuring time 
was plotted on the horizontal axis and the sequence in which the 
items were processed was plotted on the vertical axis to create 
the cumulative graph shown as Figure 2. 

(Note) The data shown in Table 1 differs from that used to create 
the cumulative graph. 



3. Creating an Improvement Progress Followup Chart and Institut
ing Improvements 

Section Head Fujimoto created an improvement progress followup 
chart as shown in Figure 2 showing a) items to be implemented, 
b) things already implemented, c) things learned, and d) what to 
do from now on. The way work was performed previously was ar
rangea in Table l and Figure 2 and, after discussing matters with 
the individuals involved, items were entered in the chart. 

Through this process, Section Head Fujimoto learned the following: 

1) In contrast to the target of 159 units per hour, Figure 2 showed 
that actual production was 69 units, making the actual working 
ratio an extremely low of 56%. 

2) The cause was not the standard production time, but problems with 
equipment (insufficient supply o~ chucks, loaders, and work, 
robot malfunctions, etc.). 

3) Problems with equipment also were resulting in short stoppages of 
the line due to rattling and incorrect positioning caused by 
things like loose bolts and abrasion. 

4) The causes of the above problems were then classified into 
problems that could be solved immediately and problems that 
would require more time to solve. Improvements w~re then 
undertaken. 

4. Observation and Recording of Data Following Improvements, 
Creation of Cumulative Graph 

As with the first time, people observed the line and recorded data, 
then created a cumulative graph (Figure 3). This made the results 
of the improvements clear. However, there were still problems 
remaining, so he decided to continue making improvements. 

5. Summary 

Section Head Fujimoto discovered that the above method required 
very little time for the necessary observation and that quick 
improvements were achieved when everyone worked together. He 
therefore standardized the methodology and applied it to a varie
ty of problems, with excellent results. Eventually, even the way 
that Section Head Fujimoto's subordinates provided guidance to 
others began to change. 

3 
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Tab!e 1. Implementation example 1 

Base Survey Table 

Date: 
Narne of person performing 
measurements: 
Name of operator: 

Automobile model: 
ent: NC lathe Part: 

Process: Co.aulk1nq 
Previous process: L-188R Standard t11ne: 

(L-067R caulkinq depth insufficient) 
1110. <.;Ont1nuous Ditter- ttNotes No Continuous Differ-

measuring ential measuring ential 
time time 

1 0 21 9.477 
2 0.376 22 9.861 
3 0.754 23 _ !O .240 
4 l.H9 24 10.616 
5 1.516 25 15.875) 

_6 _ _ L~~~- 26(22.161) 
7 2.27S 27 122.445 
8 4.545 fl 1 28 22.815 

-2- ~_,_,n 29 123.192 
10 5.307 30(23.581} 
11 5.685 31 23.953 
12 6.060 32 24.331 
13 6.444 33 26.453 
14 6.823 34 26.834 
15 7.200-- 35 27.209 
16 7.583 36 28.836 
17 7.961 37 29.218 
18 8.329 38 29.593 
l~ IH. /L.J 39 29.973 -- ----·-
lU 9.100 40 30.352 

-It Notes: (Write down description of problem) 

[1] L-055R work supply problem during loader advance 
[2] Restart after dimensional check by workers 
[3] Fool-proofing -- stop due to continuous defects 
[4] L-055R work supply problem 
[5] L-055R work supply problem 
[6) L-055R work supply problem 

6 

*Notes 

2 
3 
4 

[5] 
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Table 2. Activity progress followup chart 

Item: Y32 type INR-S orocessing line production increase 

!':.e:ns to be implemented p Things alrucfy implemented D Things learned C I What t.? do trom now on A 
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~-~~ 
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I D 
(.Au 1 ki ,._""TT'---:--

eo.wH:i 
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Ho~t:D Li"e l.o.vc><At 

for 1 ho14r, Md ti.a re'ults 
were. ~rc.~haol. (eJic.1oS"lrG) 
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{- 1 ·Tue. C.yc.le ti1t1e ~ unit; 
WO.S C~CM 1A~ bo..sed o., 
th~ re.~t.4lts of -dJe. ~rodl.A(t; 
~urvQy 

Sort. {, (fue.) 

• The. time. C.OMwine.Dt in s:hort 
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Example 2: Yamato Kogyo Corporation 

1. The Incentive 

Yamato Kogyo is a manufacturer of press-processed parts for 
automobiles. An important issue for manufacturers of press-proc
essed parts is increasing the number of strokes (number of ite~s 
processed) per minute. 

Yamato Kogyo had been working on this problem for many years. 
However, many of the processes, such as the press processes and 
--especially the transfer processes, involved simultaneous 
processing and conveyance, with repetitions every two to three 
seconds. This meant that there were many problems that could 
occur, such as problems with the molds, conveyor equipment, 
pressing equipment, and processing conditions. To deal with this 
situation, a system called the "minuki" method ("minuki" or 
"spotting problems" is the term used by Yamato Kogyo to refer to 
the system they developed). It involves the use of a l~rge number 
of persons to observe the line, spot problems as they develop, 
and institute improvements. Using the "minuki" method Yamato 
Kogyo was able to increase the number of strokes per minute by a 
whopping 50\. This method has also been applied at Nissan Yamato 
Engineering Ltd. (NYEL), a British affiliate of Yamato Kogyo, 
where a similar level of improvement was achieved. 

2. Example 

The enclosure entitled "How to Proceed with 'Minuki' Activities" 
lists the steps that need to be instituted as well as including 
some illustrative, some forms and graphs. In this example 
also, the time per stroke and the problem items are recorded as 
data. Then a cumulative graph is created and the problem items 
are listed on a table of line improvements items. Improvements 
are then implemented. In this example, the loss time before 
improvements were made of 50 minutes was reduced to 20 minutes 
following improvements. 

0 



Example J: Company N 

The Incentive 

Company N is a manufacturer of auto parts. Due to later adjust
ments and equipment stoppages on its automated part assembly 
line, it has not been possible to increase the number of units 
produced per day. The company was forced to use overtime and 
start a new manual assembly line in order to maintain the re
quired production volume. 

In the base a variety of attempts at improvement had been made, 
but they had not been very effective. The company therefore 
resolved for the first time to use QC based improvement activi
ties this time around. 

Example 

1. Process and Product 

The worker, posit~oned in front of the rotating assembly ma
chine shown in Figure 2, puts the product shown in Figure 1 
into the machin~ at step 1 and removes it at llst. 

JST 

1~ 
0 0 

Figure 2 Worker 

1st: Position part 
2st: Sheet presence/absence check 
3st: Pre-cup mounting 
4st: Screw hole oil application 
Sst: P-cup mounting 
6st: Sheet mounting 
1st: Partial screw tightening 
8st: 
9st: Screw tightening 

lOst: Total length measurement 
llst: Removal of good part 

Spring sheet 

P-cup 

9 
Figure 1 
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2. Goal 

Average production for October - December 1993 
252 (units/hour) = 1,767 (units/day) 

• 20\ increase • By April B94 
300 (units/hour) = 2,100 (units/day) 

3. Guidance meeting with Mr. Yoshikawa 

3-1 First session -- October 4, 1993 

Us: We examined the S-26 line and found out that there are 
a large number of problems (parts that must be adjusted 
later or scrapped). 

Mr. Yoshikawa: Clarify the problems resulting in 
that must be adj~sted later or scrapped. Also take a 
look at what's :n the red box. 

3-2 Second session November 19, 1993 

parts 
good 

Us: We examined the number of occurrences of various 
types of problems during the ten days the line was operat
ing between November 1 and November 11. 

(Figure 3-2/1) Pareto Diagram of Defects Requiring Later 
Adjustment 

1~ 
lo.IAS 

n=s7o ~-cur 3st 10(. · Imr:oru- odvOIU. inside ~t 
lrliS:Si"} f .&clei-
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(Figure 3-2/2) Pareto Diagram 
of.Defects Resulting in Scrapping 

(Table J-2/2) Causes of defects resulting in scrapping 

tS 
h = tS 1\-ouu ~ ... Co.use 

10 

5 

Sst 2. · 'Ltt~·r-r Gd~ i~crd12. port 0-

· Em>r d~t to d°HB~ cup 
~/llbu.na ttrrS•I" o.t 
ti .f li"ur Oedar 

T~L... (lir~11"'ii i"CDnrictUtt.y) 
(-) rost 3 • Elcttric.o.I "'~d-.od ef dt.f"t;"J-

o.aaltib1y di.,,.,,tionc re.sul~ ;,, 

oth•I" 
Tota..1 IS 11/1 -11 (~due.ti.., '"o.nt/ty; IJ.8~ 

dtftd rr:>tio ;~ • 



Mr. Yoshikawa: Percentages and numbers of occurrences alone do 
not provide a clear picture. Take a good look at what is actually 
going on. Videotape the line and look to see what is happening. 
Don't rush ahead with countermeasures. Collect data first. 

Table 3-3-0 

Video observation data sheet 
l'NO!Ut l1He: #·-··-- L- OCU~AICE w~ 1!~ ~!'f.~ ~~~ w::: 1~~i; Wtfl.JtA ~we OC.O.,~ Ne. 11•~_1 TnT.U -if~ ... 'Tnr.ai.. 
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4 12 ~ # 12 SlB I B-4 12 Ill? 
s f2 60 4S 12 ~4-0 i 9$ f 2. JJ3? 
b 12 'll 

• r 
4l. 12 SS-l ! 

~b f2 /JS/ i 
1 12. 84 . 4? 12 S64 ·1 8? I '2. 13'3 

@ 
. 

g I l. ~(, 48 t,oo f£rt:~ffly ea 12. JJ?S 
~ ll tog 49 12 6/2 i9 12 /JR'/ 

JO /2 /lo so / 2. l.24 9o I :lo /J99 
11 12 /32 636 

...--.... , 
~~ .n 12 ~ 

12 12 144 61 12 648 120 12 1?5f 
13 12 1sr. SJ 11 (;,bo /~I f2 l'l'l I 
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23 12 276 63 12 ~l.G l-~ . ~t:. ~ 24 12 2~ 64 12 e32 2.4-S 12 3S4o 
2S 12 300 6S 11 844- '41 12 3$S2 
2b 12 3/. 66 f) 8SI. .l$b 12 JS6-f. 
2? 12 .324 6? 11 i6i J.51 I~ lS76 
lS ll 336 68 12 Rea .:lil /2 .3!88 
l9 12. 34S 61 11 892 2S3 12 36D:J 
30 12 360 ?o

1 
12 904-

31 12 372 ?ti fl 
9,, 

32 12 384 ?l 1:1 9~ 
33 12 .39€1 ?J@ "63 LKP1Td h~ 

* 12 ¥8 ?4 12 II ?S 
posi ;; ~ 
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3~ 12 46R ?9 12 l.lJS 
40 12 480 8'o 12 /24~ 
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3-3 For the one hour (3,600 seconds) shown on the video, the 
time per item was measured and the problems that occurred 
along the way were recorded on a data sheet (Ta~le 3-3-0). 

The cumulative graph based on the cumulative times recorded 
in this data is shown in Figure 3-3-1. It shows that many 
equipment st~ppages occurred during the hour and that this 
is an obstacle to productivity. In addition, the rPasons 
for permanent countermeasures to deal with the problems are 
listed in Table 3-3-1. 

(Figure 3-3/1) Data Recorded During One Hour of Observation on 
December 10 

T~~-ET J9!?_ l.WtTS 

213
_t.7 Uktn 

• ..J 

-100 .-'~e 
,... .... @"~© 

(Table 3-3/1) Equipment Failures 

No. oPERATON 
STOP 
TIHE OCWllRENlE ACTION RSASoN (DUl/TfJlJ.l~U« ~ 

1 6 st : Suff ly sc.ttw 40s Supry ptoblani $qclw supplier:l. · S'"..:ot-doesit ~ACi~h 
fn,,.., ~1 to·ro~-1 .,"rn on ~14 toblti'1 
'1 p1o.tta- screw is itti"i"3- p1A1Ut-

m...ro~i1-
plo.tr,Qt-

z lrt : Dri\'e :ec.tiol'\ 223.s Inc..ol"rQC.t hoJfle fWA,Atll to hDflf e E>cist of plvJto- ~01.ct 
Po'ition pcs1tron nt 1. 3. ct.lec.tric. tc.c bf fvr wothrs 

6.Md 7;t o.s so..fe.ty <feviCJ 
JnCA$t.~~ 

hMd~rt '"'itje 
ci&ltl -~~·Ct, 

.3 '5t : S~pjJy SCJ'DW 32s ~Q. o.s 1 s~a. ~ 1 $o.MQ. lU 1 S°'MQ.. M 1 
. - .__;; 

·4 I :24.s -
1 'lit: JWtio1 SCJ&.I ~s S<:.f"eW; liiou n ti"' Ian't!r t::jtc ~ot Screw not in ho1' RodesirJiJ 

··t~~ .r.rob1aJM n\OUll ~ . 
~ l'AOOrtti,. ~f~ly cup to c.1e11~ R-ll ~o 3.t ~ °'f IMOU"f;j, 2.0s. 
I> b~ . . . 

To TAL 63</, 6st- .l7fs. 1st- l.l3s, &st-'' •. '1st- S9s, ~st- lPs I 
Mr. Yoshikawa: View the video ovP.r and over. All of you should 
watch it together. Decide on precise times for inspecting anrl 
cleaning the part feeders and rails. 

17. 
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3-4 Fourth session -- February 25 

Us: We i1ave refined the problem items furt!ler through exten
sive observation and data collection and decided to make cor
rections one by one. We reduced stoppage time in step 7, re
sulting in an improvement. 

Before improvement After improvement Result 

.Sc.rews ofbh f>ec.o.me. stuck in ~~ide. hole widened to ¢ 6. t. SCl'QJNS ne.ve.r rt 
the. at.ticle. whe.tt be in~ supplied.. StLtc.k onyrnore.. 

i~ sc.rew he.od di()Jl'letu-: 
"t0 

</> b -o.s 
~id ho1e. die>.M£"bit' : 

d> /., 

Mr. Yoshikawa: Give some thought to how much of a problem 
short stoppages are for the workers. We need to reduce short 
stoppages some more. Take another look at the revolving por
tion. 

3-5 Fifth session March 22 

Us: We improved the supply of screws (rotating portion) in 
6st. 

Before improvement 

Pue to -die. e-1~ric, motor, the 
sctew St4prl7 indox stoppin3-
p~itioti is inco11si&tuit. 

+~ p~t st.or '°'1So 

~fter improvement 

An oJr cylinder i~ now <.<sed 
to ~to.te.. the. index. . 

Tha. inde.t now $~ 
in c.otrllc.t position. 

(Figure 3-5/2) Trend in Number of Occurrences of Parts Requiring 
Adjustment Afterwards in March 1993 
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The number of parts requi!"ir1g adjustment afterwards dropped following 
the change from an electric motor to an air cylinder. However, 
there are still pro~lP~~ with 6st. 

Mr. Yoshi~awa: Define the problems that need correction more 
precisely. Classify the screw problems more carefully. 

3-6 Sixth session -- May 30 

Us: We did a detailed classification of screw mounting prob
lems. 

(Table 3-6/1) Detailed Classification of Screw Mounting Problems 

6st screw SUEE!Y Eroblem 

[1] Rotating table doesn't operate. 
(1) Screw not supplied to part feeder. 
(2) Screw gets stuck inside part feeder. 
(3) Electrical fault of unknown origin. 
( 4) Screw present/absent sensor not functioning on 

rotatinq table. 
[2] Doesn't enter screw guide. 

( 1) Screw isn't chucked and is dropped instead. 
(2) After chucking, screw doesn't go into screw guide 

and instead flies outside. 
LJJ Screw stuck inside screw guide. 

( 1) Defect in shape of screw head. 
(2) Tip of screw guide bends during operation, causing 

screw to qet stuck. 
l4J Position switches malfunctioning. 

(1) Bad timing. 
( 2) Position switch doesn't turn on. 

Though we did a detailed classification, we were still unsure as 
to how to proceed. We then performed centering on the various 
parts of 6st and 7st. 

Mr. Yoshikawa: If you do too much messing around with 
little part, thing5 are liable to slip out of alignment. 
more fiddling around you do with instable areas, the 
causes of instability there will be. 

each 
The 

more 



3-7 Seventh through ninth sessions 

~e and Mr. Yoshikawa had a question and answer session to look at 
the process and discovered the real points that needed improve
ment. Of th~ various improvements we decided on, the following 
are typical. 

Before improvement 

In step 6 we were using a proximity 
switch to detect the presence or 
absence of the spring sheet. This 
worked fine when an aluminum piston 
was used. Ho~ever, when a steel 
piston was used, the flow would 
mistakenly go on to the next one 
even when a spring sheet was 
present. This resulted in faulty 
units lacking sheets. 

c:k:}:x*'-Proximity switch 
~ -- Si;>ring sheet 

1 

i/PJ.~ton 

~ 

Since the presence or absence of 
parts is determined using optical 
fibers in the various steps, there 
are of ten errors caused by oil or 
dust (except in the case of the 
spring sheet). 

15 

After improvement 

Errors were eliminated through the 
use of a laser sensor. The sensor 
is 10 mm wide, so the spring sheet 
is detected no matter what its 
orientation. 

..&!.\" + r-Laser position change 
4~-~L_.=ensor 

fl-Fe 
In August, there were no cases of 
faulty units lacking sheets. 

Also, we attached a cover to the 
lens to prevent it from becoming 
dirty due to splattered oil. The 
cover is no~mally kept closed. 

By switching to an optical switc~ 
we ·eliminated short line stoppages 
(Oil, dust, etc., are not detected. 
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200 

100 

4. Results 

Short stoppages observed on December 20, 1993: 10/hour 
Short stoppages observed at latest check: 2/hour 

Standard work 
Supply of parts 
Equipm~nt breakdowns 

Actual work 
.,,,,. .., 

,..,, ,,..-L 3 ,7 0 units/hour-
_.,,,,. +70 

_,,.. 
.... 

-"" 3 0 0 unit:s/~r-

value 

300 600 900 1200 _ 1500 1800 2100 2400 2700 3000 3300 3600 

{Figure 4-1) July 25, 1994 -- Record of Observation of One Hour 
of Video 

,, 
,,' 

Next target: 
,';t 3, 000 uni ts 

Year /month 'l~o lJ 2 9'1 
Production 10A 7 volume tl't' 737 l'T2.7 t8b.3 

(Figure 4-2) Average Daily Production Between October 1993 and 
August 1994 
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Result 
1. Production volume: Average between October 1993 and December 

1993 
--1,767 (units/day)= 252 (units/hour) 

I 
29% increase 

J. 
Average bet~een June 1994 and August 1994 
-- 2,272 (units/day) = 325 (units/hour) 

2. Number of units scrapped due to later adjustments: Reduced 
approximately 400 (units/month) (2.8\ -> 1.6%) 

3. IntahJible results: The line used to stop all the time, 
making the workers nervous and causing them to want to go 
home early. Now there are few line stoppages and the workers 
are very pieased. 

4. Permanent fix: The line's "3s" has been optimized and the 
machine receives regular maintenance. 

5. Impressions: 
Mr. Yoshikawa's guidance not only allowed us to eliminate 
problems and make improvements, it also allowed us to isolate 
the true causes of our difficulties by examining the facts 
over and over from different angles. At first we were con
fused, but now we plan to continue this activity and are set
ting 3,000 units as our next goal. 

17 



How to Proceed with "Hinuki'" Activities 

Preli~inary survey 
Ailotment of ta;~s 

I 

1. Sele~tion of affected parts 
• Production result calendar for each part (1) 
• Setting SPH distribution table for each part (2) 
• Table of part specifications (3) 

2. Confirm planned production date. 
Until 3. Set allotment of tasks, confirm ahead of time. 

! preceding 
day 

r-------------i 
; I Production ! : • Record the number of strokes and problem 

stage on the (4) stroke data sheet. 
items at each 

4. Everyone observes the processes they are in charge of and 
pinpoints problems. 

11
:

1

'1Line observat!~:· n •Write down on Post-It labels (4). 
- 5. Record cumulative strokes from beginning to end of production 

and the problems arising at each stage. 
• Make cumulative stroke graph and record occurrence of prob-

Extraction ofl. lems (6). I I proble• points 6. Arrange problem points for entire line. 
l · • Arrange infor~ation from (4) and (6) on process breakdown I -- ----yf~::~: problem po;nt table (5). 

Look for causes 
7. Confirm assumed causes against conditions on site. 

90 
minutes 

•Record causes on process breakdown problem point table (5). 

0. Study proposals for countermeasures. 
Study proposals 

for countermeasures 
• As a general rule, study ccuntermeasures and decide persons 

in charge and schedules at the scene. 
• Summarize the above countermeasures on the line improvement 

item table (7) (pinup diagram and A3 size). t• minut0< 

I Implement I 9. Implement countermeasures through next lot. 
countermeasures •Proceed from line improvement item tahle (7). 
1 I 

OK 
'II 

\rermanent fixl 

Confirm r12s11lts of countermeasures when 
• Confirm elimination of problems haserl 

ite"' tt1hle (7). 

producing next lot. 
on line improvemen~ 

• Contirm results hy creating i\ c11m11lt1t1ve 
after implementiltion of counu~rmeasures. 

~troke graph (0) 

11 . Provide f ecdhack th rough cla ii y manag0·1~n t documents. 
•Revise the SPH distribution tt1ble for each part (2). 
•Revise and issue stt1nrlarcls ;rncl specifications of Vi\rio11s 

types. 
• Fo I low up on f11t11rc rcs11 l t~. using th~ prl)(J11ct ion result. 

calendar for eilch pilrt (1). 

lB 



i--C-8~~·~ )r----------------------------------------
1 • 

CD sgg~1J~!i~i11' v /~- (AO -+t-1' ;() (2) i!cfa-'J1J&~SPM (:IUiHI> :$1-m-JU~ (A0-+;-1';() 

Daily management 

® Production result calendar for each part (AO size) 
[a) Part number 
[b] Item 
[c) Target 
[ct] August 
[e] 1st 
[f] 76232/3 
OEOOO 
[g] Strokes 
Se\: SPM 
Actual SPM 
(h] 74332 

. 50'{00 

[i] Strokes 
Set SPM 
@ SPM (latest values) distribution table for each part (AO 

size) 
[a] Target 
Actual result 
(b) ?art number 
[c) Set SPM 

e 

3 Part specification table 
(a] Af !ected part 
[b] Name 
[c] Item 
(d] Present value 
[e] Improvement goal 
[f] Improvement concept 
[g] Product 
[h] Requested volume 
Capacity (load ratio) 
Requested standard time 
[i] Goal 
[j) Quality management 
(k] Later adjustment ratio 
Scrapping ratio 
Activation system 
Lot size 
[l] Points noticed 

e 
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Allotment of tasks 

~ lHl · lH!!) . · 

(rn (T ~ fiZu- C; 'T:l i 
QI ~~ .( . 4 I 5 I 6 1tJ &z 

~~llJ :; 
O'J .~ ~ "' ~('J ~ 

f ~ '; ~~~~h_J ii 
~ 

(;tffi A B c 0 E .F G H 
~H~At,1 ~HM& en &IH17 UH cu,1 ;tH,J IE 

A (a] Process to be observed 
[b] Distack 
[ c] Stages 

Equipment staff 
B 

~ 

~ 

I 
UH,J 

[d] Stages 
[e] Mold 

Mold maintenance clerk 
c 

[f] Finger 
[g] Mold 
[h] Finger 
[i] Packing 
[j] Quality 
[k] Production volume 
[l] Overall activity leader 
[m] Allotment 

20 

Pressing clerk 
D 
Technical staff 
E 
Machinery supplement 

Pressing staff 
G 
Inspection staff 
H 
IE 
I 
Technical staff 



Observation tools 
~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~ 

~ ItUHr.~;t;~n (A 1 +:-< ~l 

o._ I ~ - 4 '- ~ Ii ~ 

G.-
R~In 

il.Jrn~ 
e-
'f-A'ti!Jl~ 

R~ Cri.:i:> 

& Process breakdown problem 

point.table {Al size) 

[a] Process 
[b] Problem points 
[ c] Di stack 
[d) Dra...-ing 
[el idle 
( t J Posr.-It 
[gJ Trimming 
(h] Re-sttiking 

© Post-It labels (12 x 8 cm) 
[aj Pro.;e:.s of occurrence 
[b) Dra.,ing 
(c) Observation target 
(d) Finger 
(e] Pr-ohlem 
[CJ 1'1·oduct Jrops during :..ransport to idle 
(gj cause (supposed) 
(h] Too much loosenc::;:; when clamping pt"uduct 

©· 
[al S'.roke data sheet 
[l>J Item 
(c] Time 
[J J Stroke no. 
( e J Stroke total 
( f) Di stack 
[gj Stage 1 
(h I Fi11get" 
[ i ) Mold 
( j ) Sta9e 2 
[k) Fill<J•:t 
( l J Mo l d 
[mj S lc"l~Jf"! 6 
[n) F 1 rHJf? r 
(o) Mold 
( j) J llotc:; 

~ 
.l ... ~ •• :~~~ ...... ~c·=:~:.-~:: 

alt a,. ... ~-
k. ......... ., - •••• .•• 

- ........ ...... .._ .. 
- .... _.. _- .. 1: 

c=r1.1t .. c.1.&•11•rJ:1a::1••~ 
e1~Y,.Tci&•Arf••,1X•~•-1 

or•~,,.T••••••~•~ 

.. - ... - ... 

(ii) Cumulative stroke graph and 

problem occurrence status 

(a] (Minutes) 
[b) Activation loss time 
[cJ Before countermeasures 
[d) Incorrect hose insertion 
[eJ Top mis-grip 
[f] His-grip 
[g] PI turned aver 
[h] FO mis-grip 
[i] FO drop during conveyance 
[j] PI turned over 
[k] Mis-grip 
(1) PST mis-grip 
[m) TR scrap 
[n] PI turned over 
(r·} PI mis-gl"ip 
[p] PI turned over 
[q) PI strap 
(r] Strokes: 1,400 

Utl IM ~..:. ·,i. 

-,~(s11i •a-~ °'"'.!· 

Processing time: 70 minutes 
Activation loss time: ~O minutes 
Preparation time: S mi1:utcs 
Setting SPM: lil - 22 
Work SPM: 11.2 
[s) Cumulative ~trokes 

WOil staining occ11t":> 011ce every 
300 sheels due to PI turning oveL 

@High losses due to mis-gr ipp1ng 

@Tll ::;ct".1p clogging occunccl on 050 sheets 



e e 

Studying and introducing countermeasures 

·{ 'x-fi:i~~~ c ~Ue ) -· 
(i) .5-1'/a'ltif715'-i....:..Jift (A 0 it-{;(, A 3 -+t-< ;() 

0.: · ·ti · r· d e D 
..L~I N01"~-g-p;:i~ .S~ I i'l1=.i 

1i. 
!.~ • , .. J.j••••••••u•••••••• •••••••••• •••••••••l..••••••!'""""""+•••••••• 

~1 1 1 1: ~ ··~r········ .. ······ ·········· ......... f ········ ....... T ..... .. 
\ . ··tr······· ......... ·········· ......... : ........ , ........ r······· 

"ll. 
s· ,, 
c 
;:. 
~ 
M 
( r.) 

r-1.----a=-'f111 A f •i • T ~ "'"''''" ~ .... •: .... nt 
Jt, •• IJ "II "' 

; ~__!l11111,•1t'1 (.l•l•f 10ft
1 

Ci) 
(a) 
[b) 
[c] 
[d] 
[e) 
[f) 
[g] 
(h) 

il 1ro-1··1+· .. ············+ .. ······J-········f········i .. ···· .. J······ ... l ··§r················T .. ······-r·· .... ·r····· ·1 ........ r ... ····· •~o 

Cl>Ulltrll· '' nr-u1riiu · ::~~w . ,:~ 
~TPIZll11."'l•?'l:"Fl:llll;r)t"l::.&V"! au•w "·~ ... 

I I I I 1' I~ 

!OC .,0 HO IOOO 1100 mo llOO 1100 mo 
.t.(.ln::.~a-~ 111;·1)' 

m 100 JOO •OO 

I I I I I I I 
@ ~n~ ~c-~?'.,7c~A~R~~m 

Line improvement item ~abie (AO size, A3 size) 
Process 
Description of problem 
Cause 
Countermeasure 
Schedule 
?erson in charge 
Confirmation 
Distack(i] Drawing 

® 
[a] 
[b] 
[c] 
[d] 
(e] 
[f] 
[g] 
[h) 
[i) 
[ j] 

Cumulative stroke graph and problem 
Activation loss time (minutes) 
After countermeasures 
FO mis-grip 
FO drop during conveyance 
TR mis-grip 
FD drop during conveyance 
TR mis-grip 
TR mis-grip 
TR mis-grip 
TR mis-grip 

[k) Strokes: 1,450 
Processing time: 83 minutes 
Activation loss time: 20 minutes 
Preparation time: 5 minutes 
Setting SPM: 23.0 
Work SPM: 16. 5 

[l] Cumulative strokes 

occurrence status 

(1) Adjustment at start of production and after finger improve
ment 

(2) Mis-gapping in TR process due to cutting burrs on lower mold 

N 
N 



Conclusion 

To summarize the information from the three examples: 

1. Data is gathered through intensive observation for a short 
time. 

2. Managers, staff, clerks, and workers participate. 

3. Simple methods (cumulative graphs, histograms, etc.) are 
used. 

4. Causes are investigates through closer examination of the 
work site. 

5. Countermeasures can be instituted quickly to achieve improve
ments. 

6. Data is gathered a second time through intensive observation 
for a short time. 

7. The above steps are repeated several times. 

8. Results appear naturally. 

If this method, as described above, is implemented continuously 
for six months to a year, the workplace will begin to change. In 
other words, the workers will begin to cooperate in the improve
ments. The methods in which the staff do their work will also 
change. Different departments will cooperate with each other. QC 
activities will become mvre lively. 

The workplace 5-S will proceed. 

In addition, further improvements and rationalization will become 
possible. This method requires no special training. It can be 
implemented anywhere, anytime, by anyone, and applied to any 
process or problem. 
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ATIVIDADES DE QC NOS SI.:TORES INDIRETOS 

§ 1 Problcmas nos sctorcs il!dirctos (vcnda, compra de matcriais, 

assuntos gcrais, contabilidadc c distribui\ao} 

1. Resposta com rctardo as solicita(oes dos usuarios. 

2. Atraso na aprcsent;.u;ao e falta de exatidao dos infonnes de vcndas, 

pagamentos e do inventario. 

3. J\traso clas comunie<1\6es intcrnas ou comuniG.u;oes nao transmitidas. 

4. Entrega nao cfetuada ou devolm;ao esquccida apesa1· de suficiente quantidadc 

de cstoq uc. 

5. Abund~rncia de materiais imiteis de informa<;oes no computador. 

6. Pcrda de tempo dos encarregados na preparac;ao dos materiais inuteis. 

7. Problemas que surgem no come\O de opera<;ao dos novas produtos. 

8. Pessoa! que nao consegue dcsistir do mctodo tradicional. 

9. Cambio de sistcma cada vcz quc e designado um nova gerente. 

10. Sempre repete o mesmo problema. 

11. Intcnc;ao de aumentar novas usuarios. 

12. Intenc;fw de clcscnvolvcr novos produtos. 

UJ 



§ 2 Cicio de Problema - Motivo - Acesso - Acionar (Execm;ao) 

I. Esclarccer os problemas 
2. Motivac;:lo 
3. Indicar o acesso para solucionar os problemas 
~. Acionar (Exccuc;Jo) 

. Problema de cresciment0 
1--~~ Froblema importante 

Problema quotidiano (diario) 

Prohlema 

Acesso 

Acesso por Expcriencia 
Accsso Analitico 
/I cesso por Desenho 



§ 3 Proccsso de selcc;ao do tcrna 

1. * 
2. 
3. 

4. 

Ordcnar os pontos problcmaticos 
Uliliz1.u;ao da tabela l'-'11 (Management Improvement Chart = Tabcla de 

Mclhoria Gerencial) 

[ 0 que? ] (Dcfini(ao do Sujcito) 
• Qual ca causa que pretende r<::solver? (Quem?) 

[ Por quc? l (Razao) 
• Quale a realidade que existe? 
• Qual e 0 problema quc existe? 
• Porque existe o problema? 

[ 0 que c que se pretende fazer? ] {Meta) 
• Pretende-se elcvar a precisao? 
• Pretende-se aumentar a velocidade? 
• Pretende-se aumentar a prodw;ao? 
• Pretende-se reduzir a produc;ao? 

Tabela de Selcc;ao de Temas para t-.'lclhoria do Sistema de Operac;ao Indireta 

II Ta bcla MI II 
item de requisic;ao da sec;ao de vcnda 

Nnmc/fa11lUl"S.."1 : l:inprc:\.t Comcn::L1l 1\ 

Nome 

UJ 
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Lugar de requisi:;lo l'a Pr6pi.l. Sei;A0 Avaliac;Ao 
l:e.-n u.e reqwsic-Ao !tern de rec;wsii;~o (Em concrete) A quem? lmport.ancia E:nergencia fa"Pan~o TouJ Ord em O que f! que se dc\'e de Pc:iodo 

fucr para capw a 
• A pre:islo d;i.s e';:>lic;i.c;Oes escrit;i.s n;i. folh;i. de Prop1~ sc(:)o i 5 B 20 0 situa~.'lo af\1.\1? 

a(..ac;3o do piano de vm::u. 

• A precislo do n"·el de conhecimenio dos novas Ern::ire-;.1dos """'01 7 s 4 19 c. 
em;:ire&adM sabre os produtos. . A pr--ci~o do s1stcma de a.notoic;Oes do pla."10 de Propi• sec;-~o c B 5 s 18 I::. 

Prete.'lde bev:u- \isi:.' ·1:a fonn;i ma.is comprcnsivel. OUC"OS 

(a prec:isAo) • A precis.:lo de descric;3o do contcudo. em coiso de Usul..nos 9 9 8 26 c Frequ~ncia de recla.'l'..a~~s. 
reclamac;3o no ccntrato. 

revisao dos deWhes, 
• Do comcudo de comunica~o ~ fthal A, ref creme Fihal A s 7 6 18 lmpedi.r a reocorrtncia 

.0. 
a com1mic:ai;~o 0000. . Do folheto de e:\-phcac;ao distribuid:as :U loj:u de Loi•• de ,,,ndas de 8 6 6 20 0 vcndas de &r:L'lde '·olume. cnndcs volumes 

• Do conseno do produ10 B. U1\IU\01 9 7 7 23 0 
Prete:ide acelerar • Do en,;o das pcc;as ao conseno. Us..arios 8 9 6 23 0 
(velocidadel • 0 inicio de ''enda do :>roduto C por c:aus:a do ~o rtlaclonadu 10 10 10 30 c Revlsao do periodo de 

rumor de que a empresa C vai lanc;ar o produto de e OUtn>S venda do produ10 C, 
concorr~ncia. estudar o perioclo de vend.a 

• Para che&ar nos lu&ues de visita anics d:u hor.u U•~os 7 6 7 20 .(:,. 
marcadas. . No pre-cnchimento da ordem de pcdido para Cena-al de 9 s . 19 I::. ~ 

encurar o tempo de 1ranstrumo com scde de Produc;io 
produeio. -.. 

....... 
-·' 

• A ,;si:a n:a cidadc D. Clientt I cidade O 4 5 3 I 2 . Os \'Cndedorcs na alta temporada. Propia Mc;io 5 ~ 3 I I 
• fl nomc do produtos entre os usuanos. Usutrio• 6 5 7 I S .0. 

Prete:ide Aumentar • 0 cub:imen:o das ire:u do t:rabalho do pcssoal PcsM>al femenino 5 5 4 I 4 
femenino pan fon:llecer a empresa. 

• 0 cat~o~o de cacU produto, porque s6 ha Promoc;io de 7 6 4 I i I::. 
cat~~o 1eral. vcndu 

• Os informcs dianos . Prop i• scc;\o 6 6 4 I 6 I::. 
• A frequenc1;i. de rcuni~cs de prcpar.ic;lo. Pl"Op1a •O('lo 8 5 7 2 0 .0. Pretenje Redu.::ir • A comunicoiclo com frcqu~ncia. Propia sec;1o 7 i 5 I 9 .0. 
• A.s rerlama; ·cs :nc zero. do produ10 E vend1dos Usu~o• 9 8 s 2 5 e Estudar os dc1alhes de :ios usu~no:. . Os c-aball".os intemos ,.,.opi;i.s~o 6 5 < I 9 

reclama,oes co produ10 E 

. l':c;>a.rac;3e> de cotiu~e> e contr.itos dos produ1os f'rop1> •<C'lO 7 i 7 2 I 0 
0'..!":;0S 



§ 4 Motiva:ao 

1 . Forte exigcncia 

Definic;:ao dos objetivos. 

Reduc;ao do inventario (estoque) ate 50%. 

Reduzir para 1 dia, o tempo de resposta que leva 3 dias. 

2. Emergencia de alto grau 

Dcfinic;:ao do grau de importancia 

3 . Manter a tensao 

Deve-se requerer constantemente o necessiario 

4. Processo de resolm;ao esclarecido 

Treinar o passo de resoluc;:ao dos problc>mas atraves de daJos. 

S . Repetic;ao e persistencia 

Atuar repctidamcnte. 

6 . Dcfinic;ao do prazo 

Deterrninac;:ao do cronogra.in::t 

7. Satisfac;ao pclo sucesso 

Ccnseguc-:>c a autoconfianc;:a atraves do cxito. 

u:5 



§ 5 Proccsso para resolver os problemas 

11noc1~so F ASSOS BASICOS 

1 Sclcc;ao de tc-mas 

2 
Captac;ao do estado atual e 
establecimcnto do objetivo 

ITEM DE EXECUCAO 

• Procurar o ponto do problcma 
• Determinac;ao de tema 

Captac;ao do estado atual 
• Reunir os dados reais 
• Determinar o ponto de ataquc 

(valor especifico) 
Estabelecimento do objetivo 
• Detenninac;ao do obje_ivo 

(valor objetivo e prazo) 

• Determinac;ao do item de realizac;ao 
3 Planificac;ao do acionamento • Determinac;ao do cronograma e 

4 

s 

G 

7 

Analise de fator 
(processo fabril) 

Estudo c execusao de 
con tramcd id as 

Rcconfirmac;ao do efcito 

/\claptac;fw clc nonnalizac;ao 
c controlc 

distribuic;ao dos encarregados 

• Investiga<.:ao do estado atual do 
valor caracterfstico 

•. Identificac;ao de fatores 
• r\n{tlise do fa tor ( processo fabril) 
• Determinac;ao de contramedidas 

Estudos de contramcclidas 
• Exposic;ao de ideias para contramcdidas 
• Es tu do con ere to para con tramcc.iic.ias 
• Confirmac;ao dos dctalhcs das mcclidas 

Execusao clas contrameclidas 
• Estudo cla tabcla de contramecliclas 
• Exccusao clas contramcclidas 

• Avaliac;au do ef cito clas mccliclas 
to mad as 

• Comparac;ao com o valor objctivo 
• Captac;ao tangivcl c intangivrl do exito 

Normalizac;ao 
• Ei;tahclccimcnto c modificai;;1o de norma.~ 

• Dctcrminac;ao clo sistcma clc contr61c 
Adpatac;ao de contr6lc 
• Convicc;ao total do pessoal vinculaclo 
• r:ormac;ao dos cnc~rrcgaclos 

.._ __ __._ ____________ __.__•_R __ c_c_onfi rmar o q uc ten ha cont in u icl ade 1 



§ G Sele Instrumctos do CQ 

1. Estratificac;ao ( classificac;ao c.lc grupo) 

Estratificac;ao, sc refcre ao sistema que pretendc analisar a caractedstica 
latcntc (esscncial) que contem o dado conforme a classificac;ao dos dados c.lo 
grupo com os pontos tie semeihanrJ. ou que tenha a mesma caractcristica. 

Surgiu altcrac;ao na proporc;ao do renclimcnto num dos processos. 
Os dados e os itens rcdatados no reporte diario s ao scparados em itcns de 

maquinaria, marca do material e grupo de produc;ao. Cl~ssificam esses dados para 
cxaminar as caractcristicas c os pontos de scmelhanc;a dos 3 itcns mcncionados. 

N' 

l'ropon;lo I 
/(~cn<li· 

mer.lo I 
I 81.l 
2 85.9 
3 83.7 
4 90.4 
5 88.0 
(1 89.6 
7 87.8 
8 8·1.5 
9 8·1.8 
I (j 83.1 
11 83.6 
12 8'J.5 
13 85.6 
14 8(>.l 

15 85.3 
1(1 82.(, 
17 84.7 
18 81.S 
l 'l 8:...s 

20 ~3.',l 

Hc11dimc11lo (%) 

Marca do 
Propon;ao 

Marc.1 c.lo 
1\1;\quinas 

malcrial 
Orupo w /Rcnc.li· M;iquinas 

malcrial 
Grupo 

men lo 

I. /\ l 21 85.8 I. II 3 
M II 2 22 87.8 M II l 
I. II 3 23 8Ci.9 I. II 2 
M c l 24 89.1 M c 3 
I. c 2 25 87.1 L c 2 
M c 3 I 26 88.4 I. c 3 
M II 2 27 87.2 I. c I 
L u 3 28 86.4 L c 2 
M /\ l 29 83.l M /\ 3 
L /\ 2 I 30 85.5 M /\ l 
L /\ 3 31 81.7 L /\ 3 
M c l 32 81.8 I. /\ l 
I. c 3 33 88.9 M B 2 
f-.1 II I 34 91.Ci 1\1 c 3 
f-.1 /\ 2 35 84.7 L ll I 
I. II 3 36 90.7 M c 2 
M /\ I 37 8(i.(, I. c: I 
I. II 2 38 <) 1.0 M c: 2 
I. /\ I 39 88.0 M ll 3 

M /\ 2 40 87.3 M II I 

-1-1. '-1-1~-.l~-1.-1- .J .....A-J,....J..-....L....l_I -1- & __ I_ J_.J_J>_.J_ ,L •• .i....~ •• I~~-·--··•--'-•-•- .l-1-.1 .• 1. 

11~ I I l I I' 1 I tlOllilllllll"llllltlOllllllldll'llU11l4llllll!tJ;)6Jlll1'tJ 

7. 8. M;'\quin.1·. 

') • l-1. /•!.Ht .. \ 

I 



2. Fol ha de Verifica;ao 
/\ folha de verifica(~O cum sistcma para cxaminar a caractcristica latcntc dos dados. E'isc.'i dados 

.sao dassificados na fol ha prcviamcnte tra(ada c rcgistrada com dad'">s convertidos cm s imholos e 
r6c!ir,os. 

Excmplo: 
tr!timam!:nte, esta havendo retardo de entrega dos prnduto.s compratlos. 
/\ situa(ao de recebimento com atraso dos produtos comprados durante o pcriodo de um me.'> foi 

retirada do computador para preparar uma lista. Porcm, pela lista c dificil poder captar a situai,--;io 
1:cral. Para faci!itar a analise utilizamos a lista de verificac;ao para classificar os itens principais. 

1. 0 valor caractcrfstiro scr:l o numero de atrasos. 
2. Ccleta dos dados de um mes. 

rahricante l'e<;as Unidacle Data de entrega prcvista :Jata cla Entrega Dias de atra.so 

/\ Engrcnage 100 IO de Julho IR de Jul ho -8 
A f:ixo 200 12 de Julho 25 de Julho -13 
A Barra ISO 20 C.:c Julho 27 de Julho -35 

• • • • • • 
• • • • • • 
• • • • • • 
B Su pones 300 1 •de Julho 03 Jc Julho -2 

B l'rcn.sa I\ 200 '"' 04 de Julho -3 

B Arrucla.s ISO "" 09 de Julho -R 
• • • • • • 
• • • • • • 
• • • • • • 
r T11ho.s ISO I• de J11lho 04 de ]111!10 -:-1 
c t-.l::111J!t1Cira 200 05 de Julho 30 de Julho - I S 

I . 0 item de c:la.s.c;ifirac;io tla f oilta de vcrificar;ao rcprc.srnt~ cm duo, o fabricantc c os dias de 

;11 ra.c;o. 

Dias de atrasos 
_81hrirantc t-.lcnns de S dias (1 a I 0 clias 11 a :w clia!; t-.lais de Vl dias _Jot; 

A 3 
I! , ,, I 2 
c I 0 s 
D (, 

r: 
F ,, 
(, 3 2 
II 2 

TOT/\I. ]<) 12 

5 

i J 
I 
2 

I 

12 

3 

12 
s 

20 

I 
I 
i 

I 

8 

(1 

I\ 

7 
•I 
') 

(1 

2 
3 



3. Diagran1a Pareto 

0 sistema do diagrama Pareto, serve para ava.liar a caractcristica tlos grandcs 
cstralOs e comparar os estratos, colocando os dados estratificados em orc.lcm 
decrescente. 

1) Aplicac;:to do diagrama Pareto para analisar o grau de atraso de cada 
produto. Nesse caso as medidas sao tomadas por ordem de quantidade. 

2) (1) O valor caracteristico se refcre ao caso do au·aso de cnu·ega cos itcns 
classi~icados sao OS diferentes produlOS. 

(2) Coleta de dados durante um mes, dos produtos que chegam com au·aso. 

Produto Data/entrega Data/entrega real Dias de atraso 

/\ S de Jul ho 5 de Julho 0 

/\ 5 de Julho 7 t!c Julho - 2 

/\ 25 de Julho 26 tic Jul ho - 1 

• • • • 
• • • • 
• • • • 
G 20 de Jul ho 20 <.le Julho 0 

G 2'J <.le Julho 30 <.le Julho - l 

Produto Pedidos Casos/atraso Casos/acumulados Acumulo {%) 

c: 112 I 28 28 31.5 

[) ei2 25 53 59.u 

E .,5 15 GS 76.4 

/\ ll23 8 76 85.4 

II I (,(,!) 6 82 ')2.l 

: 140 4 86 %.6 

G 164 3 I 8') 100.0 -
Total 2415 89 89 100.0 

(3) Prepara:;-ao da tabcla do numcro de casos de entrada com atraso, na orc.lem 
do numero dos produtos. 

Produlo PcJic.Jos Casos/atraso 
I 

JOO 
Naft9 90 

1~r 80 

A 1223 a 10 

11 &c,<J u 
c 112 28 

~o. (.0 

Numcro 
~o 

<0 

lJ 62 25 /a11-JSO JO /\c i1111 u lo ::d i'.:~ .~s 
(; I fi·I 3 ------ ------ ------"---

__ ]~'/\(. ____ 2_4_1_5_._ ___ 8_<) __ 

-. 10 
0 -- - - J_J=:l.:::::?~ 

C ll E /I II f G 
(%) 

20 

Produtos 



,i II istograma 

Jlistograma e um Sistema que fiigura um grande volume de dados 
cstralificados em forma de coluna para expor a imagem geral dos dados. 

1) A vend a oscila diariamente. A imagem geral dessa oscila~ao pode ser captado 
atraves do histograma. 

2) 

3) 
N' de 

\.:tit'!'. 

I 
2 
3 
4 

s 
(1 

7 
R 
') 

10 ---
Tot:il 

( 10 mil Yens) 

Ill Ill 6& !6 11 Zl6 Zll IU IS1 IZO 
llZ 101 m 111 lZl-IZl 101 llO 'z IOZ 
Ul Zll ZOl IOI Ill 115 tu Ill IOS 110 
zoz m ZJ6 m m m Ill 111 100 1ss 
180 177 1'S 115 IOl 116 ICS 12' Ill l1l 
l!I l!5 m l6Z 111 II! m If! l~I IZZ 
110 111 1n 161 111 m us 121 m m 
)II 117 IU 117 145 llS ll1 176 166 115 
151 m m 11' 111 111 m 1s1 m u1 
Ill Ill IS« 170 l55 115 ZOO 7l IO !l 

Valor do limilc Valor ltcvlsfo 

cntrc S('('i\o mcdio 

59.5-79.5 GIJ.5 2 
71).5-99.5 89.S s 
')9.5-119.5 109.5 14 

119.5-139.5 129.5 19 
1395-159.5 149.S 21 
I 59.5-179.5 169.S IS 
179.5-199.S I R'J.S 12 
199.5-21 'J.5 20').5 7 
2 l 'J.S-239.S 229.S 3 I 

239.5-259.S 249.5 2 I 

mas 

r:rcquencia 

2 
5 
14 
19 
21 
15 
12 
7 

3 
2 

100 

4) Calcul:tr o valor mcdio co dcsvio 

20. 

IS 

10. 

5 . .--

-
0 

711 ?O 

1=151.9 

~i 
I 
1.--
• 
I .--, 

N=IO'l 
1 ~1s1.' 
.• =Jll_7 

I 
I 
i 
i []]_ 

dll J]I) l~O IJU l'MI 2111 J"lll 2 .. .tl 

5. Diagram a de Causa e Efeito (Caracterfst:ica) 

E um diagrama para ordcnar c analisar c estrulura qualitaliva cntrc o valor 

caractcrislico c os f alorcs m!1lliplos, dcmonstrando os fa1orcs rclacionados a um 

valo1 caractcristico na for ma etc cspinlrn de prixc ou rnmos clc {1rvorc. 

J.0 



1) Vamos intentar analizar os fatores causadores do nao cumprimento de venda 

cntrc os varios fatorcs possiveis. tais coma as atividades de visita, controle c.lc 

vcnda c do mcrcado, assim como outras operac;:oes administraUvas atraves da 

construc;ao do diagrama de causa e ef'.~ito. 

2) 

( 1) O valor caractc1 is•jco e a ff al ta de cumprimento do objeUvo de vendaJ . 

( 2) 0 pessoal da se~ao de venda cnumera livremente as possiveis causas. 

-1- Excesso de tr<lbalho interior 

-1.- Nao consegue efetuar as visitas planejadas 

-3- Demora na prepara~ao da cotizac;:ao 

-4- Por nao coi.seguir cumprir o horario de visita 

-5- Falta de coordenac;ao entre as sec;oes 

-6- Dificuldade na obtern;ao de novos clientes 

-7- Fal ta de u tilizac;:ao das concessionarias 

-8- Ausencia de unificac;ao na forma dos informes 

J..1. 



Diagrama de Causa e Efeito 

t.ttt 7rnl 00 tH« 
{CONn:RIR COM 0 NUMERO DO DIAGRAM/\) 

(I) J\ TIVIDJ\Df:S DI: VISIT J\ 

(3) CONlllOU: DI: MERCJ\00 

(I) J\ TIVrDJ\DES DE VISIT/\ 

I Plano de visita 
2 Controle de atividade 

3 rrcqucncias 
4 Cronograma 
s Expericncia 
6 Vend cc.lores 
7 Conhccimcnto dos produtos 

8 t-fanual 

<J Mcio de di;"1logo 
IO Tclefone 
J I Visitas aos usuarios 

12 Fonna de visita 

13 Expericncia 

14 Cont role de informac;ao 

IS fendencia do Mercado 

(2) ·nv\llJ\UIOS INTl'.HJOnE<> 

Normalizacao 
2 Trabalho de informacao 
J Tempo de pcraparac;'\o do inform!'! 
·I Hcspm.:ta pclo telcfone 

S Entrer,a por pedidn 
(, Ajuste do prazo de entrcr,a 
7 Tempo 
R Frequcncia 
') Hcunif>cs 

IO Ternatica 

I I Trabalho de rnordcn~cao 
I 2 Trahalho de contrato 
13 l'rcparac;'\o de faturas 

( 11) /\DMINISTHi\C,:,\O DE VEND/\ 

(2) 
(4) 
(5) 

I 

TRABJ\UIOS INTERNOS 
CONTROtE DE VENDA 
J\ Clf-RA DE VEND/\ NAO /\TINGE 0 Ol!JETIVO 

(!) (2) 

l\ 
I? 
in 
~· 
g CfJ 

~~....;_~~~~~~~~~~~~-1.~---+J t 
/ J\ . .or..i-'f- ;f 

(3) 

(J) CONTROl.f: 00 MERCADO 

I Principais usu:irior. 

2 Controlc dos usuarios 
J Novos usu:irios 
4 Por setor 

s Territ6rio 
(i !'or {1rca 

7 Mctodo de utilizac;ao 

8 Hepresentan tcs 

9 Nlirncro de lojas 

10 Pessoa! 

1 I Concession~ rios 

I 2 Orientac;ao 
13 (011trolc 

~'t 
L 
'• .. 

I'olhctos 2 Promocao de vencla 3 Propaganda 
11 Novos prodtllns S For.;a do produto (i l'rodutos dos compcticlorcs 
7 Compl'!tcntc R Controlc do prcr;o 9 l'nlftira 
1 n l'rr)r,ramac;;\o di:'trh <: 111c11rnal I I l'i ni:ram;v;:lo de VCIHla 

I 2 l'ror,ram;ir;;1o do mcdio c l<J111:0 pr;izo 

.l.? 



6 Diagrama de Distribui;ao 

!: um diagrama para analisar a corrcl;u;ao clllrc os do is dif crcntcs lipos dc 1.bdos cm par e 
dclincar no piano. 

l) Dizcm que a quamiuat!c c.ic comralos conscguidos pclos vcn<lcdorcs r! rclacionado com a 
frcqucncia de visitas. Tcntamos analisar ncstc c.liagrama, a corrclac.:ao cntrc a f11·qucncia tic visitas 
de calla vcndctlor ca quamic.la<lc <le contratos conscguic.Jos. 

(DVcmlcuor ® Frcqucnci•l ® Qp;mtiuadc 

de visit;l de COllll'";\lOS 

1 2 3 _L_?~ 
A JOO 9 K 210 5 
B 280 8 I.. 160 5 
c 2rn 8 M 230 
u 260 7 u 190 
E 220 7 0 170 
f 180 7 I' 190 J 
G 260 6 Q 160 J 
II 240 6 R 140 J 

210 6 s 160 2 
190 6 T 140 

7 Grafico de Linha Quebrada 

QJ1ami1fauc 
de contr.llos 
conscguidos 

:t N=ZO 

hcqucncia lie visit;ts 

f: um gr;'1fico para analisar o c;"unbio crunol6gico, dclincanclo os dados qualllilativos n:unidos 
cronolc)1~icamcnte c unir com linhas. 

I) A situac;ao de vcncla dos produtos sao informados mcnsalmenlc. 
Confcccionamus o gr:1fico de linha qucbrada para conscguir comoc.lamentc os rcsull;1dos 

mc11suais da cvolu<.;ao crunoi(>gica quc c ulilizado para c01Hrnlar o cumprimcnlO do prugrama. 
2) 3) 

1'1ugra-

111;\ 

Hcs11I· 

la.kis 

(I) 0 valor caralcrislico de vcn<la mcnsual c 
rcprcscnlado com um y. 

~2) Colcl;1nca Jc tlados do prn1!r<una anual de 
vcnda c os rcsullados rcais da venda. 

Me~ 2 1 •I 5 (j 7 8 ') 10 
i\( (11uulo Sl 52 52 Sl 52 52 52 52 52 52 

11•:11-.;11 51 ICH l.i6 208 160 l12 J(j.j 416 •IC18 520 
----

N.(urnalo SI '" (..J ·IO sr. 54 ~s 42 (,2 r.s 

l\ICll\;11 51 112 175 215 271 ns Jso 422 48·1 552 

11 12 
S2 52 

572 62'1 

71 GI 

G2J G84 

lJ 

Venda 

70 . 

0:L·~~_...__ .. _, __ "'--'"--'-·'--l __ _ 
I 2 J 1 5 G 7 8 9 10 II 1211 

700 

GOO 

soo . 

Excmplo '.Iii~ 
HcoJ. 

, .. , 
Venda 400 · 

l\i') . 
Acumu-

If 1~i 

la<L• 200. 
, 

•001· ./ 
o~_J._.l_J_J._ .. _, __ .. ~_J_--'- -

I 2 3 4 5 6 I 8 9 lu II 1211 



§ 7 Excmplo Real para Exccu;ao 

REDUC.h.O DE IMPORTE NO FSTOQUE DA EMPRFSA "T" 

NOME DA FIRMA: Material para Autom6veis Co. Ltda. 

Passo 1) Razao de escolher cste tema 

( 1) A empresa "T" e uma firma 100% filial da empresa de Material para 

Autom6vcis Co. Ltda. que se dedica em controlar a compra de materiais recebendo 

os informes de balanc;o mensal, homem-horas, qualidade e estoques da matriz. 

(2) 0 estoque da empresa "T" tende (1ltimamente a aumentar e pretende rcduzi-

lo por afetar a situac;ao fin<mceira da empresa. 

<D (UJiril 

@100 
II 

IO na@ • -II 

* 10 
II 

10 

1LL--'-'--'--'-.L-J._.L..-1-.L-.1--'--'-.L-J.--'--'-"'-
IUI 5 6 7 a • II II ll 1:111 1 3 ' 5 6 7 a g 10 

IE JI({) 
® JLJ(J.JI m 11 f ' z 

CD Milhoes de yens ® Importe do estoque 

® Grafico da avaliac;ao do importe do cstoque 

Passo 2) Estahelccimcnto do Objctivo 

® Meta ® Ano Mes 

• VALOR ATU/\L 

• VAT.OR onJETIVO 

80.602 yens/mes (Media entre Abril c Junho de 1991) 

60.000 yens/mes (!'.'. 25%) 

• PRJ\ZO DO CUMPRIMENTO 31 de Janeiro de 1992 

j_ ·l 



Passo 3) O programa de execu~ao c os nomes dos responsaveis cs tao 
abaixo relacionados. 

I l'rograma de execu\;\o I 

Programa Meios Responsavel ltinerario 
9 /9 I IO 11 12 0 I/') Z 

(l) Caplac~o do 
eslado alUal 

(i) Colela <le <la<los Yoshlu.w:i. Nosuchl I -1-1--
(2) Analise 

(ldcn·ificac;lo de 
causas) 

® E.xlrncao <.los 
principais falores 
por anMisc Parelo 

<D Confcccao do 
diagrama de causa 
c cfcilo 

® Verificacao <las 
principais causas 

Tcxlos -- -) 

-. 

Tcxlos 

TixJos 
- - --_, (3) Medidas c (i) Estudo de mcdidas I-----''-----------·---------··--,___ - - --

acionamcnto t:;\ Exccurao de mc<lidas Tal<.:unl, Yoshlzaw:a -- - - - _, 
1----------1---~'V __ __;'-------1---------il---+----~-==i-~~~~ 

(4) llcconfirmacao (i) J\dministracao Yoshlzaon 

tlo cf cito diaria <los estoqucs 
® Controlc mensual <lo 

invcmario 
Tal<:uuluw;a -- -- -----> 

(5) Normalizacao e Prcvcncao <le ;·eocorrcncia T;a1<:11111zaon, Yoshlz;aon - - - - - - - - ~ - 1------·---t--- - - - ---) 
(6) lleflcx;\o, problcmas pendenles Oo11010 -----"------------l·---------1---( 7) Programas fuluros 0omo10 

Passo 4) Analise do Estado Atual 
1) Estratifica<;:ao 

Planejamen tcr---::> 
Execucilo ~-~ 

I 

Em primciro lugar, estratifica-se o importc do cstoquc por produtos. 

lcapt:u;lo <lo cstado atual I 
( 1) cstratifica<;:ao <lo importe do cs toque 

Oia1!ra111a de Pareto do 
importe de estoque 

CD (Ull -· l>X) 
Cl I'll 10.101 Ul 

10,000 / 100 

© 10.00G SO.II @ 
II ----II>> 

;:;. 

: c0.000 / ll.OC:I 10: 

g ... -· I~. 
0 0 

Pl II · ft 
II It 
11 •• ? 

Diagrama de Pareto do 
imponc <fa matcria prima 

''"' ... , .. ,.,. 
I I. fl I'"' 

0 ~~ ~M ______-/ ~O - ..__~~ ..................... . -.-. 
. ~~I 

~ ......... - ... , .. ~ .. _r . . . . . . . . . . . . , . . . . ! . . . ~ l . ! . : . . . . . . , ' • . . . . . . . . : ' . . . • . . . . . . • . . . 
<D Mil yc11s <Z> lmporte Lio cstoquc ~ Malcriais ® l'rouutos 
6> Produtos cm proccssamcnto © l'ropon;ilo cumulativa 

Comenti1rio ---
(i) E>;rcs.m de matcria prima 1111 

cstoquc. 
50.372.000 yens (60% <lo total) 

® Exccsso <.le llODY·CYI. no cstoquc. 
35.375.000 yen~ (70%) 

D 
Ohscrvacao: ----, l lnvcsti1;ar o cs1oquc de 

i llODF:YI. ___ __ ___, 

.J. • ) 
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. (3) 
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Ill IU 
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(i) QJ1antidadc do cstoquc 
® Pcriodo de cstoquc 

® f:stoquc de longo prazo 
® ~toque dcsncccssflrio 

.l ti 

; 

,_ 

·-

ITT 

@ Qµantidadc de pc(as 



Passos S) Ancilise dos fatores causadorcs 

( 1) Aprescnta<;ao do fluxo das opcrac;oes e proccsso fabril. 
Fluxo do trabalho 

2. s.&llil . 4 !tll:ll• , ~ !tlllllf 

,J ti CTU 
L 3 D _____,...,_ A g,--<--, 

1111-Cll llllC>ll ..__.,.... ~ u •• •:i: 
( 4 ll) D 1111-CllllJI ._____. 

: ., !::,. 

•t B : 1 UIUI 
II .: C=:J C=:J IZ 6_ If. R A 

· . uic> 11.:a• 

- c==J~~~,,-!t~S~ll.-' 
U .. A.If.A, 

.: 1- Fumlidora 
-2- Programa de produ\ao 
-3- Material para Autom6vel Co. Ltda. (JKC) 

-4- Programa de Produc;ao 
-5- Empresa "T" 
-6- Progra.ma de Produc;ao 
-7- Estoque de llODY-CYL 
-8- Elaborac;ao mecanica 

-9- Estoque dos produtos cm 
processa.mcnto 

-10- Montagem 
-11- Programa de produc;ao 
-12- Estoque dos produtos 
-13- Kanban 
-14- Fabrican te de au tom6veis 
-15- Produtos 

<D 0 abastecimento do BODY-CYL e conforme a indicac;ao do programa de 
produc;ao da JKC. 

Usina de fundic;ao - JKC ->- abasiecimento a empresa "T". 

© 0 "T" assume a programac;ao de produtos, mecanizac;ao e montagem conformc 
o programa de ordem de pedido da JKC. 

@ 0 "T" aplica o metodo Kanbam para abastecer ao JKC. 

·~ 
..&. I 



(2) Invcstlgar a rcl:u;:~o cntrc o valor caractcrlstlco c fatorcs nc, proccss:imcnto 
fabrlL 

Diagrama de causa e efeito 

Anfilises (identificac;~o de causas) 

(1) Diagrama de causa e efeito sobre a existencia de estoque de longo prazo do 
BODY-CYL. 

I. Dep6sito do estoque 
( 1} N~o csta cl:issificado 
(2) N~o cspecifica a quantidadc 
a. No dcp6sito n~o conscguc csclarcccr 

sc ha muita ou pouca quantidadc 
b. falta de obrigac;~o do administrador 
c. fati\o colocados toe.Im• juntos 
d. N~o sc conscguc ordcnar por exces!io 

II. Pessoal 
(S} 0 adminlstrnc.lor clo estoquc nilo est:\ 

clararncnte dctcrrninado 

a. Falla de capacilac;i\o 
b. Dcsconhccimcnto do controlc de produc;ao 
c. ralta de experic11cia 
d. Ni\o SC excrnta 0 controlc de CSIOCJUC 

c. Falta de c:onci~ncia das diretrizcs 

IODY-CYL 

v 

I. (4 

III. Outros 
(3) Emprega-se muito tempo para o 

camhio de troquel 
a. Pouca frequcncia de carnhio nos 

troqucis 
b. Mecar.izac;ao, produc;ao desordenada 
c. E.xistcnci;1 de objetos in{Jteis 
d. lndefinic;:\o do administrac.lor 
e. Nao tomada de mr.didas adcquada-:. 

na nnalizac;i\o da prodm;ao 

IV. Medidas (mecanismo) 
(ii) N;'lo SC :i.plic:a 0 mctodo de ro111rolc JKC: 

a. /\traso de cntre~a da fundidora 
b. Nao sc utiliza o grMico para o controlc 
r.. Nao sc excr.uta o cci~trolc de cstoquc 

V. Exi'itc ':!stoquc de lonr,o pcriodo do 
BODY-CYI. 



( 3) Ancilises cJos principais fa tores causacJores 

Os fatores causadores podem ser classificados como sendo do sistema 
informativo (previsf10, numero de ordem de pedidos, n umero de recciJi1~!cnto e 
pagamento, quantidade do cstoque, meio de adminislrac;ao do estoque de longo 
prazo) e do sistema fisico (localizac;ao, forma de colocac;ao). Se investiga a 
maneira de cont.role das causas mencionados. 

Verificac;ao dos principais fatorcs causadores 

(2) Verificac;~10 dos principais fatores causdores 

Pri..ncipais fatores Resultados Julgamento 

(l) 
<D Empilh;uncnlo, mislUr.l na cslOGli;cm do llOUY-<.""YL 

Nao cxislc scpara.c;ao 
® Dcson.lcm, scm os 111.imcros de indcnlilic-.u;ao nos 0 prudulo c ncm classific;u;io de dcstino de par.i a 

dcmro do dcsposilo para a claboravio 

(2) Nao cxislc inc.licac;ao de 
<D Nao indica a quanlidadc n.-gul;uncntada do csloquc c 

ncm a quantidadc das caixas 0 quantidac.lc do cslOGUC ®Nao ha dclini(ao de norma na quantidadc do csloquc 

Passo 6) Confecc;ao da TabeJa de Planificac;ao de Medidas 

Tomando como base os resultados das analises do estado atual e dos fatorcs 
causantcs, conscgue-se encontrar a forma de medidas. Estas sao indicac.las no 
diagrama de arvore .. 

1 ) Med id as cone en tradas no sis Lema fisico 

I Pcnsar as mcuidas c cxccutar I 
Tabcla de Medidas 

l'rl11d1~11s (;\US'1S Conlramcdi<las 3-/4 JKC 514 JKC 6-7 V-1 10 ll fl ·v; 
Qu.~mL• 11;\o CD 0 Yoshizawa - . ; 

-·) 

Co'< hie SC j<ll '°~'"' -
® 0 .. - - -] 

no 1lq•",sllo ") 

CD 0 .. - -· > 
- > 

Qn;unlo 11.lo 

® 0 -~ .. 
c~l\IC lmllC"(''" - .. > -de 1111.111·hl.11lc 

® 0 .. Takayama 
·--~-i 

,kJ C'Sl<JiliUC ·--:> - -
@ 0 .. .. --- -- ·-- ___;, - -

.J. J 



1- Principais causas 
( 1) Nao existe separac;ao no dep6sito 
(2) Nao existe indicac;ao de quantidade do estoque 

2- Contramcdid~.s 

(1) Quando nao existe separac;ao no dep6sito 
Ci> Revisao e melhoria do dep6sito de materia prima arraves de separac;ao e 

indic:ic;ao 
® Revisao e melhoria nos produtos em processamento 

(2) Quando nao existe indicac;ao de quantidade do estoque 
(j) Estabelecimento de norma no estoque 
® Indicac;ao de estoque maxima 
® Devoluc;ao dos produtos defeituosos {descontinuado} 
® Controlar para nao estocar alem do estandar {ordenar o estoque) 

3- Distribuic;~o de responsabilidade 4- Empresa T 5- Responsavel 6- Itinerario 
7- (Ano I Mes) 8- Yoshizawa 9-Takayama 

. ') I~ I 



Passo 7} Rcsultado 

1) Confccc;ao do grifico do imporle do cstoque 

lconfirmac;ao do efeito I 

{ 1) Evoluc;ao dos dias de estoque da materh prima MCY-BODY 

Grafico de cvoluc;ao dos dias de estoque MCY-IlODY 
-1: ,., .... 

12 

• IO 

• I 

2. 
• 
D 

t 

Q 

an 
.__.___.....--~_,..~_._--L-_~__.__...__._._~·=--t.')~~~>=---

7 JM .t .. • .. t Ill J. • T ·~ ~ * 
II 12 10 

-1- Dia· -2-Tcmpo <.I; cstoquc -3- lnicio <la claboracao do cstoquc 
-4- Dcvolm;ao do cstoquc ucfcituoso -5- Controlc de qualidadc de abast~ciimcnto 
-6- l\klhori•l na organiza<;ao de trabalho -7- Mclhoria do meca•1i~mo do controle de produ<;ao 
-8- Objctivo (meta) -9- Oi;!'i -10- !aforior -11- Superior -12- Mcdio 

(2) Evoluc;ao do importe (quantidade total) do cstoquc 

Grafico de cvoluc;ao do importe (quantidade total) do estoque 

I u1nr1 · 00.1 11.1 • "·' "·' 
.. r ".J....-------~ 

' II.I 3 
: ~SI.I IU 
I --.-:--'-----IOUlrt . 

z. Ii .. 
• . ,. . 

.. 
II ... 

O'--_.._ __ .___._ _ _.__.____.__.....___..___,_ _ _.___.. _ _._~~ 
Ill< I . I 1 II II II II/I "' ... ,. 

-1- MilhiJc.:s de yens -2- lmponc do estoquc -3- Objetivo (meta) 
-4· Pcriudo de aci011amcnlo para mclhoria -5· Milhoes de yens -6· Ano Mes 

j ; 
,_ J 



Passo 8) Tabela de Normalizar;ao e Fhcar;ao 

I Normalizac;ao, Prevenc;ao de Erros e Reocorrencia I 

1 it ens hens dccontmle Norm:as de controle ncspons:ivcl Periodo 

(1) QJ1:1n1kbdc de !o:otnh:am ±1 Gercnte Natori-JKC 112191-

Tempo de cstoque Menos de 3.S clias Subdlr. Yoshlz;iw.i -T 11911) 1-
(2) 

lmporte do estoque lnforlor" C.O ::111!Mes/ycns Olr. f;\h. T:abmlz:twa ·T 119191-

(3) ltiner.irio Tempo de :alr:aso · S dlas Dir. Uh. T:il::unlz:iw.i -T 1/11/91-

(4) Itiner:\rio Tempo de :tlr.\SO - I db Prco;irL llim'iaki-T u/1191-

(S) ltiner.lrio Temp> de :llr.\SO · S dL,s Olr. div. OonWJlo-jKC 1112191-

1 itens (Tradu<5o do quadro) 

(1) Controlar a quantidade de Kanbam conforme o programa de produc;ao 
(2) Controle do estoque atraves do grafico de controle de estoque 
(3) Inventario mensual dos principais produtos 
(4) Reuniao sobre o estoque com o presidente (1 /semana) 
(5) Reuniao de intercambio de informac;oes sobre controle de produc;ao 

(Empresa T -- JKC • limes) 

§ 8 Ponto clave para obter exito de mclhoria 

Os empresarios que receberam as orientac;oes durante o periodo de 10 anos, 
mais de 30 empresas conseguiram exito na melhoria. 

<D As diretrizes devem ter como objeto e tomar atitudes objetivas c jutas. 
® Controlar o egoismo e ser resistente as criticas. 
@ Identificac;ao dos problemas. 
® Alta conciencia de responsabilidade publica. 
® Prestar profunda atenc;ao aos empregados. 
@ Forc;a de continuidade. 
cr> Nao buscar cfeito imediato. 

Oricn tac;ocs 

1) Orientar com base em boas relac;oe:; humanas. 
2) Orient.tr baseando-se em dados reais. 
3) Orientar de uma maneira cm quc os emprcgados possam dcmonstrar suas 

capacidades 



8 Diagra1na <le arvore 

0 diagrama de irvore e um metodo utilizado para comprender a estrutura 
qualitativa de um tema que consistem de varios fatores causadores cntrcla<;ados 
complexadamente, atraves de ordenamento c analises estatisticas dos dados 
linguisticos que podem ser classificados em herarquicamente. 

Passo 1 Objctivos 
1. Um concessionario de equipamentos para transporte decidiu utilizar do 

tliagrama de arvorc para desenvolver a politica fundamental de opcra<;ao, com o 
objelivo de aumcnta.r a venda e o ingresso das ac;oes concretas. 

passo 2 Confecc;ao do diagrama 

2 

Processamen to 1 Definic;ao dos meios, na primeira etapa, para obtenc;ao 
da meta. 

Meios - Primeira etapa 
Politica 

Fundamental I 
Aumento de ingresso I t---L e beneficio 

Hcfonna da composii;ao de ingrcsso 

D:retrizes eficientes 

Proccssamento 2 Tendo como meta o processamento da primcria 
etapa, se estuda o processamento da segunda etapa. 

Polilicas Mcios da 
Fundamentais primeira ctapa 

Aumento de Ht•forma da cornposit;i\u ,.__ .__ 
venda e ingresso tic in grcssos 

-

~ 

Meios - Scgunda etapa 

Optimizac;ao c cumprimcnto do sistcma 

uc controlc c.lc ac.lministrai;ao 

Soli<.lifica<;ao <le vcnc.Ja I 
Aumcnto dos usuarios c assistcnda 
c.Jc scrvi<;os 

Aumcnto de bcncficio 



Processamcn to 3 
. -· --· --·· ... . -· - ·- .. 

, llt'IUI1;Jt'l 
lUlt•a 

l !l:llth'lllft 
~B !/A 1 I l(llt..,,.. 

n••.i-'f'-">M:* 
...... .llllllt 

<t-~Jl7o•- 11
tt'4i&ll..,k* .......... "" ... 

•n11n11::k •llllt""" A ... "R&'IOISft~ I!" lttllft'lllil Biil 
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A - MBJIORIA DA CONSTITIJCAO-Aumento de vcnda e ingrcsso 

I. Melhoria da estruturac;ao do ingresso 

I. Optlmlzac;ao e cuprimento no sistcma de controle administrative 
(I) Fuca<;ao das nonnas de administra<;ao 
(2) fixac;ao do sistema de avaliac;ao do trabalho 
(3) Capacitac;ao dos recurses humanos 

2. Solidificac;ao de venda 
( 1) Assoclar os traba1hos cntre as scc;oes de vcndas, pcc;as e servic;os. 
(2) Estmturac;i\o de vencla de projetos. 

3. Aumcnto dos usuarios e assistcncia de servic;os 
{ 1) Obtcnc;i.\o de novos usuarios. 
(2) Concentrac;ao de vcnda por modelo. 
(3) Ampliac;ao de actividades de vcnda. 
( 4) Aproveitamcnto das informac;Ocs do sctor industrial. 

4. Aumcnto de bencricio 

(I ) Execuc;i.\o de venda a prcc;o fixo. 
(2) Dcfinicao de mctas cm relac;ao aos bcns do estoquc. 
(3) Acclcrar a cohranc;a do pagamcnto atrnsado. 

II. Administrac;ao cficicnte 

1. Dinami7.ac;:lo da organizac;i\o. 
( 1) Ativldadcs de pcquenos grupos. 
(2) Mclhorla cm forma de reuniocs. 

2. Mclhorla no controlc de trabalho 
( l) Rcvis;lo de assistcncia do trabalho. 
(2) Prcvcnc;ao de reocorrcncin de anormalidm.le no trnhalho. 
(3) Vcriricac;:lo e cumprhnento na operac;i\o hasica. 

3. Mclhoria n;\ oficina de asslstcncia 
( 1) Melhoria no atendimcnto dos usu:'lrios. 
(2) Mclhoria na qunlldade do equipamento da oficina. 

(3) Rcparac;~o r:'lpicla e corrcta. 

I~· l 



9 Diagrama de Afinidadc 
0 diagram.a de Afinidade c um metodo para poder comprender a estrutura 

qualitativa de um tema confuso e desorndenado atravcs do processamento de 
ordena<;ao entre os dados linguisticos ea afinidade. 

Passo I) Objctivo 

I Existcm diversas e confusas causas ao redor dos motivos de visitas de 
venda nao cumprida, nesses casos se utiliza o diagrama de afinidade com a 
finalidade de ordenar os comentarios e opinioes das pessoas vinculadas 
atraves de "m franco intercf1mbio de opinioes. 

Passo 2) Confccc;ao do diagrama 

Proccssamento 1 

Coletanea de dados linguisticos e descric;ao dos dados nas fichas. 

loados linguisticos a I loados linguisticos b I 
joados linguisticos c I !Dados linguisticos d I 

2 I. As pessoas vinculadas se reunem e descrevem livrementc nas fichas as 
possiveis razocs do motivo de visitas nao cumpridas. 

I 

Fal ta de pessoal 
Excesso de trabalho interno 
Solicitac;ao frequente de cotizac;ao 

Excesso de trabalho de despacho 

Os clientes nao recebem as visitas 
Reunioes internas frequentes 

2 

Excesso de trabalho de escrit6rio 

Solici tac;ao freq uen Le de cotizac;ao 

Numerosa prep<1rac;ao de contratos 
Excesso de relato de informe diario 

Excesso de Informac;ao do estoque 
Numerosa preparac;ao de contratos 
Ma programac;ao das visitas 
Atmso de saida nas visistas <la pane <.la manha 

Escassez de vendedores experientes 



Processamen to 2 

Reunir as fichas de dados e separar as que demonstram afinidades, para 
formar um grupo e preparar uma ·nova ficha descrevendo uma expressao que 
consiga distinguir a carecteristica do grupo. Essa e chamada a Ficha de Afinidade. 

Expressao da caracteristica 
comum do grupo a, b, ..... . 

r Afinidade1 I Dados linguisticos a I .... , -D_a_d_o_s_l_in_g_u_i_su-· c_o_s_b....,I 

Processo 3) Confecf;ao do Diagrarna de Afinidadc 

/ 

I~ i; 

A allvlll:ule ,Jc 

vlsllas n:lo cs1;\ 

conlrol:eda conformc 

o pl:encj:m1cn10 

rl fahitm prohl"mu nn h. I f:xc"ssn "" dcvcrcs de 
plan"J:am"n10 du •·lslt:a I · /-----cl cscrlt6rln ._... _________ __, I 

I ' 

/ 

'" vl•ll:ts nan cnrrcm cnnfnr111r 
:a rrn1tr:m101c!ln 

J E'<C"•St• d" dcv"rcs J ,I t.luh:t• rcunliies k 
(I :1'""'"'''r'"""" l r I prc1 .. m11i.·01• I 

11:1nrJ:1mc1110 nlo 
cumrrlJn II rcr111c111c nm( t-1·c;\n •le I 

cutllaclo : 11:.'lccsso de rcun!c."Jcij , 
l\rrcscn1ac5n Jc cllnc:uld:iJcs 

nn cumrrlmcnln 
l'"rrqucnrc confer(5o de I t.lnlr:u rcnnlo)cs I I 
,~;~~;~;;~~:::~:~'"I :.:;;,;,;;,~~· I j .....__________ ....._ _____ _ 

M11l1;1s reclam:ei;ncs I I l:tll:t de conrrnlc clns I 
.__c_h_1r_a_n_1_c_:e_s_v_l_d_1_a_s -~1rl '""'"'" "''"' ".,,,,., 1--

l'rnhlcm:i elm 
rrodurns 

Arrcscnrac!ln de 
rtclam:ac~s nns 

produros vcnrlhlnt 

Ucdamacfoc.• 
''""l':tr:tnrlo rnrn 
:1.• c111npc1~111l:I• 

r >In> "" Olt"cllntrnln 
,,., t•lifofl.1t ''" 

ut11Jrln1 

Mmr scrvlto 1-

Nln rnl crc111:1rl~ 3 
rCJlM3(~n lmccll~1:1 
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10 Diagran1a de Matriz 

O diagrama de Mau·iz e um metodo que tem como objeto, captar a estrutura 
dual (Plural) dos fen6menos ou assuntos, ordenando e analizando a intensidade da 
correlac;ao entre os fatores dos mcsmos. 

Passo 1) Objetivo 

1 ) Na ocasiao do dcspacho, se apresentaram problemas como encontro de 
produtos anormais, falta de produms e insufiencia na quantidade. Nesse 
caso, se utHiza a Matriz para analizar esta situac;ao atraves das ··arias causas 
correlacionadas. 

Passo 2) Conf eq,:ao 

Processamento 1 

Proccssamento 2 

1) 

Definic;ao dos valores caracteristicos (detalhes dos 
fen6menos e assuntos) 

Colctanea de dados 

(1) Os valores caracterfsticos se classificam nas seguintes formas: 
Reclamac;oes, processo fabril, fa.tores causadores e contrarnedidas. 

(2) Coleta de dados sobre or Jetalhes das reclamac;oes, processo fabril, 
fatores causadores e contramedidas. 

Data Reclamac;oes Processo fabril Fa tores Con tramedidas 

11/0ut Proc.lulo anormal Amostragcm Engano visual Conlrolc c.lc 

12/0ul Erro c.lc quamidac.lc Rcccbimcnto d.~ pcdidos Engano auditivo 
ctiqucta 
Hc<.onfirma(ao 

Processamento 3 Dcfini<;ao dos fcnomcnos c assumos (ponto de classifica<;ao) 

( 3) Os fcn6menos e assuntos (ponto de classificac;ao) sao divididos cm 4 
itcns: detalhcs das reclamac;oes, processo fabril, fa.tores causadores c 
con tramedidas. 

J ·1 
·~ 



Processamento 4) Confect~o do Diagrama Matriz 

I i 111 I. tt L . I 
I , I w• ii I , I 
I c:>* :II • I 

I I . I 1M A ii ).. I I 

I I • ,. (;11lRftlil/ ., 
I I I •l ),If\ .i:. I •• 
:·tt :I[ ·: .. -~ !~ 

~ 'ti 'fil % • • 11 ... I ~ tf I I .., 
14 .., a .. ... 

~ N .., t . . .. .. 
:I • " .. ~ & ~ • I rt 1r ~ a .., ::. 

I • ! !l 1111 11 't IJ .... , It ~ ti " • I oN t ii •• • 
I I •£~.ll 1111 il •. ., 
I . I I fH~ •• i!" I. I I 

I • fl~~ L ii ,.· • 
I I (11 ·~-h ::.1 .. • 

I• ,, , ~ ... ii •• • • I r: llZ II ii " I I 

I. Reclamatoes IL Processo de prod utao 
( 1) Carregamento esquecido 
( 2) Erro de destino (1) Pedidos 
( 3} Despacho esq uecido 
( 4) Mistura de produtos 
( 5} Erro de quantidade 
(6) Produtos anormais 

III. Fatores ( 1) 

ca us adores (3) 
(5) 
(7) 

IV. Contramcdidas ( 1) 
(2) 
(4) 
(5) 
(6) 
(7) 

Passo 3) Analises. 

Engano auditivo 
Erro no raciocinio 
Lugar errado 
Dep6sito errado 

(2) Retiragem 
(3) Embalagem 
( 4) Despacho 

(2) Engano visual 
(4) Engano na contagem 
(6) Engano na rotufac;ao 

Marca<;ao e classificac;ao de etiq uetas 
Dupla checagem ( 3) Verificac;ao de colocac;ao 
Marcac;ao de verifica\ao de quantidade 
Controle na separac;ao de frnc;oes 
Separac;ao do local de colocac;ao 
Reconfimac;ao no momenta do pedido 

3 ) As principals causas dos produtos anormais s:\o: crro na qu:mtidad c por cn~<lno 
visu<ll no momcnto da opcraci\o de rctirada c crro na contar.cm, c sc comprcnclc quc c 
nccc!is:'irio tomar as mcclidas controlando as ctiquctas c rcronrirmado as marr:u;<1c!i. 
Atravts tla utillzaci\o clo cliar,rama Matriz comcr,uc-sc captar os ass11111os romplcxos c 
OS rcnorncnm;. 

) ') 
·~•.t 



11 Ta bcla de Qualidade 

A Tabela de Qualidade, e o metodo que se utiliza para convener a qualidadc 
exigida as caractcristicas de qualidade, ordenando e analizando a intensidadc de 

correlac;ao entre os fatores de qualidade exigida e fatorcs das caractcristicas de 
qualidadc. 

Passo 1 Objeti:vo 

1) Confec<;ao da tabela de qualidade para executar no aprimoramento da 
q ualidade do teddo de decora<;ao interior. 

Pas so 2 Conf ecc;ao 

Processamento 1 Coletanea de dados da qualidade exigida. 

Observac;ao: Os pontos clcives da coletanea dos dados. 

• Conversao linguistica dos dados baseado nas informac;oes originais 
da q ualidade exigida. 

• Cambiar as expressoes funcionais. 
• Utilizar as expressoes positivas. 
• Enumerac;ao das condic;oes supostamente utilizaveis. 

2) 

( 1) Coletar as reclamac;oes e resultados de questionarios referente as 
qualidades exigidas nos tecidos de decorac;ao interior, desde o ponto de 
vista dos usuarios. 

Qualidadc exigida 
Caracteristica primaria Caracteristica secundaria 

Oblcn<;ao uc comodidadc na moradia Born dcsenho 
TaClo suave 

Nao adercnte a poeira 
Tcr a comodid:adc no lralamcnlo Rcsislcnlc a mancha 

l.avavcl 

Nao descolorc com o raio solar 
Ser ag-·.idavcl Nao dc.<>colorc ao lavar 

Nao transmitc cncrgia clctrica 

Tcr ;i scgura111;a c durabilidadc Anli-inflamavel 
fonc e du ravel 

) 'J ,_; 



Preccssamento 2 Colet.an.ea de dados dos fatores de qualidade 

2 ) Coletar as caracteristicas de qualidade (fatores de qualidade) dispon ivel na 
sec;~o de desenho e engenheria. 

Caracte- Caracterlstka do desenho 

Ca- ristica Caracteristica do desprendimento do tecido 
ract 

do ~rls Ca:racteristica da embalagem 
dc:a material Material utilizadn no tecido 
ck Resi:>tencia contra o raio solar 
Q•a 
Ilda 

Durabili Resistencia ao desgastamento 

ck dade Resistencia contra o calor 

Resistencia contra a corrente eletrica 

rrocesamento 3 Conf ec~ao da Tabela de Qualidade 
Confoccionar a tabela dual consistente de qualidade exigida e fatores de qualidade. 
Indicar com O e O o grau de correlac~o dos itens das filas e linhas, perspectivamente. 

I. Qualidade Exigida 

~ 
r lllllUl 211,.a .. r,..'!'.!."' 'frrii fr i 

1. Caracteristica primana 
( l) Comodidad\! na moradia • 

'-~Mil ~ 

• " ll 

.:.;ii:rtll 

'f' 7. • ( ( ' .. ltll!I'( 
:, .. ~ .. 
II II II II II II II II 

(2) Comodid:tdc na conscrvac!lo 
(3) Ser agrad:ivel 
(4) Ter seguranca e durabilidade 

,,, 

Crl 

ll9''.r.llll 
•11t,n a 
11••'(-'fh 

' 

A•"t"''f'f ;...t'A~ 000 
~ . . a• A ,. 00 00 
.... ., • 1: ( ,. c 0 
i'l ll •• ., • 1: c ,. .I. 0 0 .. . . 

Z. Caracteristica secundaria 
( ... ~ 1' . 00 

:r-1.t:r.••".- .. f•:t.t'r~L'"'" L--. - o 

II. 

a. Tcr born desenho I 
,( 

CJ} 

b. Su:ive ~t. 11.?.11 

c. N~o adere poeira (41 .... , 
d. N!lo manchar 
e. r-acil de lavar f. N!lo descor.1 com o raio solar 
h. N!lo transmitir corrente eletrica i. Anti-innamavel 

Caracteristica de qualidadc 
1. Caracteristica do material 

<D No Dcscnho 0 No desprendimcnto do tccido 
® No ma!erial utilizado no tecido 

2. Durabiiidade (resistencia) 

- -llut'"rt,l !,·•· L 
I '( l .. •· L 0 0 .. L c ( .. ~ 0 0 --

•C " 't' .. ' :i 0 ,o 

g. Nao descora ao lavar 
j. Ser resistente 

~Na cmbalar,cm 

<D Contra rnio .o;olar 0 Contra desgaste <) Con!ra calor ® Contr.1 corrcnte eletrica 

Passo 3 Analiscs e estudos 
No analiscs do nivcl de importancia dos itens de qualidade, vcrificar sc n;\o houvc falha ou 
omisslo. f.azer tamh~m. o estudo comparntivo com as ou1ras emprcsa!i co ponto-chavc clc 
comercializac;\o. 

2) Na exig~ncia da qualidadc existe grandc import:tncia no item da moraclia e na carncteristica 
de qualidadc, cxiste grandc importancia na caractcristir:a do matcri:ll. 



12 P U P C (Quadro de Programa de Dccisao de Processo) 

Eslc qua<lro c um mcto<lo <le dcscrcvcr cqucm:iticamcnle a justificaliva e o 
plancjamcnto adcqua<lo e prever no dcscnvolvimcnlo do tcma, o assunto e o fcnomcno quc 

sc po<lem succ<lcr. 

Passo 1 Objetivo 

1 ) Hcccbcu a cm:omcn<la <lo pro<lulo A ..:om a con<li.;ao <le cntrega no pn.o de 30 <li~lS. 
E.xislem varios novos temas a serem resolvidos c corre-sc o risco de nao potJer 
entregar. Para resolver a situac;-J.o, surgiu a nccessidade de confcccionar o quadro 

l'DPC. 

Processamento 1 Defini~ao das caracteristicas ( tema) 

Z) 1 A caracteristica (o tema) da nova cncomcnda do produto A, ~sta no prazo cl:.: 
entrcg~•- Dctermina-sc a meta de cntrcga para o dia l" de abril. 

Processamento Z Coleta de dados 
Z lkunir as pessoas envolvidas para discuc;ao dos pontos de cxccuc;-J.o (descnho, 

instala.;ao, molde, materiais, prcpara.;ao de homens/hora). 

Prucessamento 3 Preparar folha de papel 
1) Ocscrcvcr o tcma na partc superior do papcl. 

2} Dcscrcvcr o valor meta com @ na pane in[erior do papcl. 

3 
l) Garantir a data de entrega da nova encomenda do produto A 

2
) II Garantir a entrega no dia 1 il de Abril II 

Proccssamcnto 4 Dcscreuer o acionamento primario dentro do O 
c unir con linhas. 

4 
I Ass2gurar a daLa de entrega ~ 

I Plano do desenho I I Distribui<;ao de equipamentos I 



Processamento S Dcscrcvcr o fcnomcno de ocorrcncia prcvisto dcntro 
do O c unir os ftcns de cxccucao com linhas. 

s Plano do desenho 

Aprovac;a.o do desenho 

Distribuic;ao de equipamentos 

Atraso na disposicao 
de novas intalai;Ocs 

Processamento 6 Qµando sc toma a decis:io de avancar os scguintcs 
acionamrntos, de acordo com os rcsu!tados das acocs 
antcriorcs. Marca-sc com um X no item de 
acionamcnto, quando sc vc rcsultado ncgativo, c nao 
sc dcvc avancar. 

6 Plano do desenho 

Aprovac;ao do desenho 

Modilkai;;lo do dcscnho 

Distribuic;ao de equipamentos 

Atrnso na cli'>posii;ao 
de novas intalai;oes 

Utilizar as intalac;ocs 
existences 



(fli~r.t~li'lJUJiU~l<(])~ - Lista de raducao da t;&bcla. C:e asscguramento de prazo) 
1. .'\sscguramento do prazo de cntrega da nova encomenda do produto A. 
2. Plano do Dcsenho 3. Aprovacao do Dcsenho 
4. M1.1..;ii1cacao do Dcscnho S. Scm progr.unacao 
6. Distribuicao das Instalacocs 7. Atraso na disposicao de novas instalacocs 
8. Disposicao das instalac;oes existentes 
9. Necessidade de modifica.:;ao parcial das instalac,;ocs 
10. Nao ha tempo l l. Cai o rcndimento, mas podc-sc utili2ar 
12. Estudar sabre o aumcnto de horas de operacao 
13. C;possivcl apcsar dos problemas cxistcntcs 
14. Fabricacao de troqucis (molt.Jc) 15. (; nccessario 2 meses 
16. Possibilidade de encomemfar os troqueis as empr~sas de fora 
1 7. Aumcnto Jc custo dos troqucis 18. Reduc;ao da frcquencia de cambio dos troqueis 
19. Estudar as mcdidas asscgurac.lora c.la quanti<ladc 
20. Aumento <las horas de trabalho 21. Problema de homens/horas 
22. Estuc.lar a possibilic.lade c.le solicitar colaborac;ao as outras cmprcsas 
23. Falta de troqucis 24. Produc;ao dcntro da pr6pia emprcsa 
25. falta de homens.'horas 26. Pcdir o pessoal cmprestado 
2 7. Asscgurar os homcns/horas da pr6pia cmprcsc.& comprando os produtos 

existente das outras empresas 
28. Estuc.lar as gamas de produto 29. Existcncia das pct;as possiveis 
30. Revisao da pr6pria emprcsa 3 i. Racionalizai;ao do proccsso de produc;ao 
3 2. Possibilidadc de entrega em c.lois meses 
3 3. Asscguramcnto de cntrcga no c.lia l ~ c.le Abril 

Passo 3 Analises e estudos 

Reafirmar se nao houve omissao d~ ponLos imporcantcs no quadro 
conf cccionado. 

3) Dcfinic;~o de metodo, uma vcz verificado que n;io ha omissa0 c foJha 
nos pontos importantes. 
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1. Preface 

: ·-(A) Prior to ·imp~ementing TQC into each e~terprises, it is very 
·. impor~t- ~c: top-management to identify their specific necessity 

·of TQC implementation schemes by their o·wn clear-cut words 
: .: for e;,ecy _"employees easy understanding as shown in Fig. 1. Ac-
. . .. 

. ~~r-~g .to our experiences, most commonality for TQC imple
··.- riieiltation· triggers in Japanese fadustries are how to strengthen 

their Co's constitution for survival under upheaval environments 
exposed by economical, political, international an~ technologiCal 
changes or innovations through break-through, under top man
agement commitment for TQC implementation, as shown in Fig . 

. 2 and Fig. 3. 
Th~ "Strengthening of Co's Constitution" means whenever, 

whatever, and wherever any unexpected nor undesirable changes 
takes place. The Co. can respond and SlJ!Vive such critical or 
risky circumstances to by TQC approaches. 
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(B) While implementing TQC. our experiences have revealed so 
~any kinds of steps to be passed through until gaining full sur

vival programs. 

(1) Defensive Quality Control. Phase I 
The defensive quality control is previously called as 
"Product-Out .. quality control which could be illustrated 

in the followings. 

Defensive QC 
Phase I 

Conformance to 
drawing, specification 

or Standards 

Inspection 
by specific 
inspector 

only at production shops 

- 5 -

Only 
iclentif ying 

sman fire, and 
smashing off by foot 

Only 
recognizing and 

fanning mosquitos out 



(2) Defensive Quality Control, Phase-II 

(Mainly. claim or complaints handling) 
In this phase there is slight awareness of customer satis
faction/needs by only dealing with customers .. Claim" or 

.. Complaints". 

Defensive QC 
Phase II 

Elimination & dealing 
with customers claim 

or complaint 

Supplying customer 
with remedial action 
for claim or comlJlaint 

Primitive 
quality assurance 
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Only 
conducting 
fire-fightir.g 

action 

Mosquito-coil 
burning 

type 
solution 



(3) Defensive Quality Control, Phase-ill 
(Prevention of claim or complaint) . 
This phase is based on quality control concept, which is 
prevention philosophy for customer claim or complaint 

.. 

Defensive QC 

Phase Ill 

Preventing action 
for claim or complaint 

occurances by 
customers 

' \ 

Supplying customer 
with 

recurrent preventive action 
for claim or complaint 

"· 
lnprocess control 

for quality integration 
into product/service 

J \ 

Quality assurance 
by every processing 

work-shops 
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( 4) Offensive Quality Control. Phase-I 
(Prediction and elimination of claim or complaints pre-

dicted) 

Offensive OC 
Phase I 

•II· 

'~ 

Preventive action 
Fire 

for forecasted 
eininating 

action 
claims or 

complaints 

~ 
Einination of 
laying-roe into 

water-poQI 
by mosquito 

Supplying wstomer 
with non-claim or 

complaints 

~ 

tnprocess control 
for life-cycle quality 
for claim or cofl1>1aint 

Quality as:;urance 
by every processing 

organizations for 
customer claim or complaint 
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(SL Offep.sive Quality Control. P~e-:11 · . ; · · ... : · : _· : · ,-. - - ..... --
(Prediction and elimination of customers unsatisfactory 
events predicted) 

Preventive action 
• for forecasted 

customers unsatisfactory 
events 

Supplying rustomer 
with satisfactory 

prodJd or service 

' ' 

lnprocess control 
for life-cycle quality 

for customer satisfaction 

Quality assurance 
by every processing 

organizations 
for customer satisfaction 
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2. TQC Conceptual Operation (Manage
ment) 

2.1 General Expression of TQC concept 

TQC conceptual operation (Management) are gener.tlly ex

plainable by following stated expression: 

• Don't get mad. 
• Don't shout. 
• Don't exit . 

. • Speak with data, consider with data, and take action 

with data. 
• QC means nothing but dispersion control. 
• Customer is not God, but a king or a queen. 
• Don't fight with customer who is a Icing or a queen. 
• Listen first, instruct later. 
• Not appreciate happy-ending report or story. 
• Control not by result, but by inprocess. 
• Any action and report must be followed by QC story. 
• If only inprocess is fully controlled, no need for any fi-

nal inspection (Inspector). 
• QC is not conforming to spec nor drawing, but to cus

tomer demands (needs). 
• Don't make any same mistakes. 
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First of all. _'!QC concepts are necessary to _explain how 
they are consti-~ted.--as follows: . - . . . '. -- -:- -. . . ~ . 

(1) Market-in (Customer oriented) concept 
(2) .. Quality First .. concept . -__ · , - - : . ;. . '. - . •· . - . - - . 

(3) "Vital F1:w Oriented Action" concept 
( 4) "Fact &: Data Appreciation .. concept 
(5) _ ·~;I>r9cess Control for Quality Assurance .. concept 
(6) "Dispersion Control in Process .. concept 
(7) "Next Down-Stream Shops are Customer .. concept 

(8) "Upper Stream Control" concept 
(9) "Recurrent Preventive Action .. concept 
(10) ''Respect Employee as Huµian Being" concept · 
(11) .. Top Management Commitment" requirement 

. '. - . .. . - . 
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3. Detail Explanation of TQC· Concepts · ··· 

3.1 ''·''Market-in" (Customer Oriented Ac~io:nJ 
•. :'. . ' ~ 

"Market-In" concept can be interpreted as follo~s_: .. · 

(A) "Empathy" oriented behavior (You p~t'yourself in.his .. pl_a_ce~ _. 
concept) . . ; . . . -

(B) Provide only' ac-ceptable & affordable product/service lo c:Us
tomers 

(C) Not supply "Product-Out" product/service 

(D) Customer is not God, but a king or a queen. 

3.2 "Quality First" (Customer full satisfaction) 

This can be interpreted. 

(A) Product/service quality have the highest priority in business 
management, which have much higher predominancy than sales 
tum-over increase, cost reduction, productivity improvement, 

market share progress, etc. 

(B) Quality is comprised of not only just product/service quality. 
but of price, cost, time, quantity, safety, employe~s morale and 
every employees outputs in daily routine works, etc. 

C) Customer voice must be appreciated as "God-Whisper". 
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-.. .. -~ 

3.3 ,''Vital~Few" Oriented Action:. Brain;--Tnile & fond 
Constraint - --

This can be interpreted, as: 

(A) Human being has ~nly one brain, that no brain spaces be 
available for more than one concentration at a time, nnless a gen

ius. 

(B) A pe~son who is grumbling about work piled up is mostly 

- spending- not "Vital Few", but only "Tri-ri~l M~y" dealing with. 

(C) Identify and isolate "What items/issti.es deserve enough atten

tion to deal at this time, nnder brai~7w~rk,_ time-and fund~con

straints". 

-: 3.4 Fact & Data Appreciation - Scientifi~ Approac:'i 

This can be interpreted, as, 

(Al Rush to the place where it happened. 
Verify the fact (Failure, defect, claim or complaint) on the 

spot. 
Take action of every possible counter-measures at that 

time. 

CBJ ·speC1k 
··-··· --·-·- -Coifsider· t- wiili~ta 

Take action 

(C) Collect specifically data which explains th~ facts as shown in 

Fig. 4. 
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3.5 Process Control (Prevention plan & implementa
tion) 

Process control means that if only every employees at 
every stage in every organization are doing right at the first time 
and every time to conform with specific SOP, drawing, specifi
cation or processing standards by self-check or self-controlling 

methodol~gy. · 

(A) Under product life-cycle concept, every stages are to be 
called inprocesses as for customer, shown in Fig. 5, which are 
required to assure their accomplishment for customer both in

house and real out-side customers . 

. . (B) At the same time, each stages have their own sub-processes 
for achieving of their responsibilities, as shown in the followings. 
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y 

in production stage, various processings are also · . ·. . .. . · · ·. • .·. : . .... . 

Production 
work order 

issue 

·Metal· 
forming···-

Plating 

·Painting 

H 

Production 
schedule 

·welding 

Sub assy 

Crating 

Warehouse 

Meat 
treating 

~ Assy 

Transporting 

Customer 

located as inprocesses by different organizations. 
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3.6 Dispersion Control: 
. . . ~ . . ' .. 

Today's quali1' control is nothing but how to control dis- ....... 
:persion which are happened at various 

.. . . . •_··.:·.". ,:.r· .. · 

--·· .. -- ··-- .. . . 

...... ---····· 

causes 

.... _ ... - .. 

Material Method env1ronment 

causes - such as man, machine, material. method, and environ
ment (4M1E factors) as sho\.\-'Il in the aboves. These 4M1E fac- · 

tore; are independently. 

Mental 
condition 

Physical 
condilion 

3rd party's 
conlortability 

Unc:onfortabifity 

~ 18 -

Dispersion 
caused by man 



or interactionally dispersed by !!S .s~own in the foll~~g~ 
. . - . - . - - ~· .. 

, .. - ... Maintenance .. 
! 

By 
rotation 

--- By sliding 

Deterioration 

Supplier 
Transportation 

Dispersion . 
caused by 
·machine 

Crating __ ._..,_ Packing ---Source 

SOP 

' 

Heat 
treatment 

Wrong---~ 

Instruction 

I 
Storing 

Information 

No 

Out- __ _, 
dated 

Drawing 
or 

specification 
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Working 
condition 

House- ___ __..,, 
keeping 

Humidity 

Boss.-----7 

Weather 
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3.7 Next Down-Stream Shops· are Customer;.::!'~'.; ~-···:. 

«:.->. Cusfomer -is· a King or a queen, as mentioned before how

ever; ·except for:marketing or sales personnel.- most of emplqye~~- · 
have.::no chance to ·physically contact with and deal with. cus-: · 
tomer·~that this concept is rather impossible to understand and to:: 
folfow by.the inprocessing employees~.-To s9lve these. difficulty,·· 
the'. next ·a.awn-stream shops are treated as customers.- that-is, -for-. 

i.Ii~hotise 'customers their outputs mast· be accepted by the ne~t -

down-stream.shop operators. . - _ -.. ·: .· 
: ~, :~ Accordingly,. through in process control concept. upper 

stream.:shop ·operators are required to assure the_ quality of their. 

work for the downstream customer. 

·.'-': · .. · . 

. . _, , .... 

·_: .. 

. ; .. 

~. · .. . ;· 

..·.; : .. 

• r; ,• • • 
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3.8 Upper Stream Control -

As shown in product life cycle diagram in para 5, market
ing organization is located to the nearest to customers that unless · 

they are recognizing their role and responsibility which are- to 
have customers need/requirement for every down stream-shops. 
such as planning, engineering. quality control or production,-the_ 

whole down stream shops could not identify how to plan. ~de

sign, produce or quality assure for customers. The marketing is-: 

situated at an entrance gate for quality. Accordingly the upp~r 
stream shops' responsibility such as not only marketing, but 
planning & design are fully understood and implemented into 
their organizations. To implement them, it is necessary to con

sider and prepare _for, 

(A) Establish new product development and quality assurance 
system flow charts to integratedly control from upper stream to 
lower one. 

B) Establish quality deployment system and identify "Real Qual
ity" for customer satisfaction. 

(C) Evaluate results at every predetermined stations to identify if 
goals for every stations are achieved or not. If found non

achievement, don't neglect it until correction be made. 

(D) Predict any difficulties or problems at planning, R & D, de~ 
sign and prototype production stages, to prevent from any troub
les at down-streams. 

(E) Improve processing flow by improving of each processing of 
development phase. 

(F) Identify root-cause for difficulties or problems by chasing-up 
to upper stream organizations. 
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(G) l>repare various SOP.- flow ·chart, process standard, regulation~: 

or check sheet for prevention and assurance for customer· satis

faction. 

---- ·----- ----- . -- - -- - -
' 

____ ., __ ·:__ _ ... - ; .... 
. ' .. -. ~. . . 
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3.9 Recurrent Preventive Action (Repetitive failure is_ 
~~~ -

Under Plan-Do-Check-Act (QC Story) process, the follow

ing stated flow must be followed by every employees, 

~ ..--------. 
~ Action 

Maintain as is 

Action 

Remedial 
Follow-up 

~------/ ....... 
I Action '\ 

Ideas 

l 

' ' ---Recurrent preventive I 
~/ -- Improve 

and when found something wrong at Check stage. "Recurrent 

Preventive Action" are a must for Plan or Do stage for not 

happening again by the same cause, under "Repetitive Failure/ 

Defect is Shame" concept. 
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3.10 Respect l;~ployees _as .Hum~~ Being (Employees_;: 
- ' .. . - - ...... ·. ·- ·- r - - - - - -· 

are precious assets.) · · 

:·,:- :ii is._ a lime for top management to recoris1der the fa~ous 
behavior scientists concept as such McGregor's Y-Assumption: ' 
Maslow's Hiarachy, or Hertzburg Survey, which are summarized 
as follows. To handle a~d treat employees for adult-h~~afi' 
being. 

A) 

-.-BJ 
C) 
D) 

•:- I 

E) 

F) 

G) 

Provide task variety_ to avoid boredom 
Enlarge the job t~ meet snlli and_ ~bmty of work~r 
Provide feedback on performance 
Pro_vide job closure or job identification 
Self~control of significant aspect of the ~ork 
Opportunity to learn new skills 
Participation in problem solving, planning and control-

ling 

3.11 Top Management Commitment (Employees full 
participation) 

Top management is necessary to declare definitely why 

TQC is a must to implement while explaining of 

A) Co's situation, 
B) Co's vision and strategy with his creed 

C) Competitors 
D) Technological or technical innovation status 

why QC circle is necessary llilder TQC concept. 
To have every employees participation or involvement for 

survivability and prosperity to subjugate present upheaval ages. 
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4:·- "· · TQC' Implementation Action· .. 

TQC is now ready to implement by the following stated ac-- . . . . - - . . . . .. 

tion_s: 

(1): ~ducation and training 

(2) Establishment of Stan
dards 

(3) Implementation· of "Plan
Dci-Check-Act" concept 

(4) Implementation of "Man
agement by Policy" meth
odology 

(5) Utilization of statistical 
method 

. ~ ~- .: .. _· -· ... 

·-·· ..... 
Understanding -.. --

Consistent quality 

Control cycle 
- Improvement ·and main
taining cyclic action 

Commitment &: Depioyment 

Systematic &: scientific way 

(6) Avoid/diagnosis by top - Leadership of top manage-
-~: . m~agement ment 

(7) QC. circle activity Involvement 

- 26 -



5. "QC Story"; Processing . · -
·--- - ---- ·- - -- .. -
' 
I ... . . 

;_ - -----· - - -It is necessary. for TQC implementing Co's employees. to: 
: explain ·their actions by sound processing sequences; as stated 

below, which are called .. QC Story" based on· Plan-Do-Check-Act 

: _____ !?I<:i~·-

: -.--·{if EstabliS~ent of project 

c2f "'ici~ntification of present status 
.--- -·-- ----- - . . -

(3) ~ysi:S of data 8c fact obtained 
( 4) Isolation of root-cause(s) 

· - (5)- Establishment of counter-measure(s) 
(6) Execution-of counter-measure and evaluation of result(s) ob

. tained 
(7) If effective, standardize it as permanent fix. If not, repeat 

Para 2 to Para 6. 
(8) Identification of residual problem and future program 

- These sequential processings are called as "Sound", as 

shown in table 1, because, 

1) Cle¥1Y to state why this project is necessary to tackle at_ 
this ~oment, which means priority 

2) To analyze situation & envfronment for project accom

plishment ba~~d on data/fact 
~-- · : -3) ·To clarify relationship between cause(s) and result(fact), 

·· =-· · · · :. · and· for project accomplishment, to isolate probable con

tributions 
:-···· · · -· ·· -4)" To establish counter-measure(s) for probable contribution· 
· .. ·. · : :··:. ~y _thorough studying of various alternatives planned f~·r 

.. ··::~ 

. counter measures . . . : 

Th~· d~tail .pro~essirig procedures will be explained in the 

succeeciing sub-paragraphs, and typical reporting model is ex

plained in Table 2. 
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Table 1 Non-QC Story Approach · 

Quack Doctor Awmach QC Stoiy Approa:h 

Patient complained 1 Found defects in .. I. 

.. "Head-ache· product fabricated . 

at dispensary 
' .. 

Without, any medical examination for 2 Without, any study or analysi~ for why 

why "Head-ache· is occured. defect is occured by foreman. 
-

Prescribe mecflCine 3 Change operator. 

for-COld9. ' 

Relieved of Head-ache 4 Disappeared of defect. 

. 
~. ' Doctor convinced himself 5 Foreman convinced himself 

"Head-ache caused by cold". ·oefect caused by bad materiar. 

By prescription, s By result (defect), 

doctor exarrined patient foreman looked for cause. 
.. 

Temporarily, 7 Temporarily, 

head-ache looks "Healed· defect looks corTected 

but but 

may happened ·Head-ache· may observed ·oefect• 

again in future again in future 

Patient visited doctor again, but doctor 8 Foreman Is surprised, and change op-

change medicines without examination erator, or machine still w/o root cause 

isolation. 

May be cured by this prescription, but 9 May be temporarily corrected, foreman 

he could not explain why gone that his could not identity why defect be gone 

medical skill would never be improved. that his problem solving capability 

would never be Improved. 
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Table 2 QC Story Flow Chart 

i Yes i '°; I I 
CHECI ACT I 1 I 

I 

I r lf o KAllTAilf I ---
I AS IS I I 

I ACT I 

I 

,_)PLAN 

I I 
i 

" I 

lEKEDEY 

T1 ~ 

FOLLOW-UP 
• 

I I l_n_· ___ l 

L_::_ 
I lECUllEllT "'--

L::VE PlEVElfT I Olf 
I 
I 

_J 

I l. ____ _ 
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-·. 5.1 Es_tablishment of Project .... . 
' 

· (A) Select quantifiable/measurable goal for project accomplish-
! ···-~ ···;.;.roent 

- Data retrieval time with 10' 

Repaint finish reduction l~ss · . 
than 50% 

(B) Goal selected must be located on result (Why so bad, or why 

··:.::·to happen approach), not in cause area. 

Cause Result =Goal 

:•· .,•-.:?.· 

(C) Counter-Measure ("How To" procedures) should not be se

-~ ·.· le~ted as goals, but· only result ("Why To" procedures) 

- I Data retrieval time-reduction I 

- 30 -

a) Should be analyzed why 

taking so long. 

Why so long 
for retrieval 



_But ... ···.::-:;::::· .... ···~~-~.--:~:~- :. . .;_: 

a)' If started, how to reduce 
data retrieval .time . . . : .- : -·. = 

How to 
reduce 
retrieval 
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countermeac;ure 



5.2 Justification of the Project Tackling 

(A) Clarify why the project is necessary to tackle 

(1) By data, 
•is it controllable or uncontrollable? 
• is it quality, cost, quantity, time, safety, or morale-re-

lated? 
• which area? 

-f 
Sporadic 

• what kinds of problems 
Correctable 

•when was it observed? 
• is it potential, hidden or exposed? 

• is it tangible or intangible? 

(2) By criteria 
•is it normal or abnormal through control-chart limits? 
• is it within or out of specification or drawing require-

ment? 
•is it conforming or not to top management goals speci-

fied? 

(B) Determine 
(1) Date to be finished 

(2) Goal to be accomplished 

•Intangible effectiveness 
•Tangible effec~veness 

- 32 -
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(- 20% reduction of failure 

rate) 

l 
(- How mucl~ be anticipated 

to be saved.) 



5.3 , Identification of Present Status ..... ·r-: 

(A) Summarize any available data. or collect new data to iden
tify degree-of the present status (how good or how bad), by= 

• Q~antitative data 
or 

• Qualitative data 
I . • '. • .• ;- ·, . : 

(Don't miss, customers information (data) are mostly belonged 
this category) 

(B). Justjfy if data collected/summarized are reliable enough to 
use, by '"·· .. 

• Validation of hardware - Product, equipment, machin
.. , ery relat~d with Project. 

• Visitation of place or area related with Project 

• Verification of phenomenon (How good. or how bad 
status). 

·:"· · . ·whil~ ~ssUring if same or similar kinds of data can be col
lected. 

(C) Stratify any data, as shown in Fig. 3, by 5W1H approaches: 
By when? By What? 
By where? By why? 
By who? . By How? 
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(D) Study the stratified data if any dispersion· or -variation be ob-;· 

served, 
. -· .. · .. - . .. -.. _, - ... . . 

• By graphication as possible as .can for easy obse~ati.o~.--

as shown in Fig. 6, against 
Specification or drawing criteria 

Control limit 
Goals specified by top management or awn's senior 
MGT. ··· 

• If dis~ersion found, 
·-· Try to find any· other similar dispersion by ·compar~ · 

ing with another case-studying for confirmation of 
·this kinds of dispersion.· · · 

These case studyings are recommended to find at 

least" 2 or more up to 5 cases: 
It is necessa;cy to hasten for data collection· until lo-

cating right case-studying 
. -. H only one-case be available, be sure careful :;tudying 
. for rigbt uiterJ>retation. . . ' . · . 
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'Why I 'How ' •·• ·' " ::~ 



5.4 Analysis of Data & Fact Obtained 

Main objective for analysis is to identify any probable 
causes for solution and finally to isolate root-cause(s) for counter-

measure(s). 
In another words, to high-light where and what bad 

(wrong), and to clarify why they are bad (wrong) is its role. 

A) Identify any possible probable causes as. much as you can, 
while why dispersion is coming from are keeping in mind 
through 4M1E approach of fish-bone chart, that is as shown in 

··fig. 7. 

; ::: B) Some other causes beside 4M1E are also revealed during 
' . brainstorming session, as such customers using environment, 

boundary conditions, culture or, customs differences, etc., th~t 
any ideas are necessary to welcome and appreciate for analysis. 

Whiie identifying any probable dispersion causes, it is nec-

' -~ 

essary to be careful for, 

- Try t_o ask "Why dispersion be happeried" 3-5 times, 

until probable cause(s) be identified. 

If you would take such as approaches "How to prevent 
dispersion", only brain-worked idea are popped out, 

not based on data analysis based on dispersion. 

To identify most affectable cause(s) which would di

rectly influenced to dispersion. 

Reversely, to identify and to eliminate negative cause(s} 

for Dispersion is also important for simplification. 
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Such kinds of study mlj..c;t be continued un until isola

tion of root cause(s), is iden~fied without changing any 

boundary conditions for dispersion causes. 

C) Now. it is time to pick-up the-most affectable probable causes 

r-as;candidates· of root-causes through the above mentioned 
i processings, such ones wquld be marked by underlined or 

j :f€3> on Jhe Fish-Bo'}• Chart prepared before . 

. -:"' : "'. 

I ~ 
I 
I 
I . -

c··· 
I 
I 
! ~r . 

-
I . : 

i ... 
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--- ... 

D) Isolate root-caiise(s} among candidates of probable cau5es. ~: .:: 

.-.'_(l) To study and analyze past data or case-studying! ai:id ~9: 

identify which cause(s) mostly affect by studying -?0:7.~9--
cases for justification. - .... .. .. _ .... 

(2) If any experimental test be avilable, its affects mll.s~-b:e-~i
dated. 

(3) If not possible, it must be validated-by late action for effec
tiveness. 

( 4) In case any interaction is inevitable, experimental-test mu5t 
_ ... __ be performed without sueali inte-"Clction conditions. 

. . -

. ~ . . .. 

-· 

:··:·."'· :.· .. 
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5.5 Establishment of Counter-:Measure(sl. ,. . ._ .. :: . . ·~ .. -.. 

(A) Establish cciunter-measure(s) for ·root-cause(sl isolated '.inde-

pe.ndently· for · - - .. '. · .. = - : 

Remedial action - For result- · 

Recurrent preventive action - For cause(s) 

.. - . 

. - . . . ... 
- i:. .. : - , - .. -

i· Too rroch 
· · ·wearing· · 

Slept----""' 
with drunk 

injection 

Material Method 

·. 

·-

- . : ~ ! - , .. ·-. . ... 

. ;; : ;,. 

Catch 
cold 

Air conditioner 
>------broken 

In case, the above case is analyzed as such, 

Remedial action is To take pill. to shot antibi

otic injection. or to be in 

bed warmly 

Recurrent preventive action is To shot cold-preventive, and 
To health control practices 
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:?"': •.. 

B) Deploy the sa~e counter-meastire ta .the· population~for~ im~. \: 
provement, which actio11 is called as "Horizontal Deployment" 

, . . 
;~~· ,:;.-;"·;·~-.~:·.-_·:·· -.- ·.- :--~--. . . :-~ .. -. -.:. ·~- --=--··._! ,.£.:. 

C) So .. far= recurrent oreventive action is taken for cause(s) tQ 
..... ·-- ... -.·-· •••• .&. -.. • . • • --. • ••• -- .:: ·.·: :,· •• - -~.:::,~: 

eliI$at~ rc;>Qt"".cause(s), its·actiop might have side effect t~ otll!!r. __ 
. - . . . . . . . . - .. - ; ... -. _ .. , .: - ·- -

cause(s) as by-products - quality improved, but cost go_~s. 11p ... 
high. and delivery date be late, or reversely cost raduc~d:._b~t .. 
quality be degraded. · · · . · -· · , = .:: -: . -_. : '.: ; , , 

If such adverse effect is anticipated, it is better to apply the 
»l·:····-.r I ·· · •··•· -- . . · -. . . . .. : -

coilliter'..:ffieasures partially and ·not all at same· time; to con.firiq: ; 
by-product. '- .- = - • ! ;.: 

D) Counter-measures established are necessary to notify and co· 
ordinate with any crganizations related prior to foll implementa

·tions. 
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5.6.. : .Execution-of Counter-Measures ·.· 
-. • !":. : •• : 

... : . 

A) Every counter-measure(s) are necessary to be understood by 
every' subordinates related and =must be explained and-"dissemi- .·.: 

nafelfWith their intention and expected effectiveness 'With:how:i · 
to implement. · · · · · · · ·. · ,- · -; ::·_·::.-~;::.·; 

~ ·, • ": •I • -•: . ·~ •.:: ~ ':° !·. ":. : . . . . . .. . ... · ... 

BJ.Execute the counter-measures physically on projest .. ; .:r: -,- :!:.:· . 
:; : I • . i -~. . ~ t. .. : ~: : . . . • ... -, • • • • : . • • ·. -. -. • .. • ~ • • •,. .• -! ,; 

C).Rec.ord .the action taken and th~ ~esult .obtained. ~n -fo~inats _ . ... .. . . . . . . . . . . ·_ . . . . - . . - . : .... ~::. ;_~,: ;~ ....... · . 
specified. · - . ~· :.~-- _·.-:~ 

-( .. ': .. 1: ::- . ··. -_; 

I . . . . .; . . . ··_; . ·- _•;::. -, 
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5. 7 Evaluation of Result Obtained:· 

(A) Compare the result obtained with the data or graphication 
prepared at Step 2. as shown in Fig. 8. ·:; -~=:::-

. 
• . • - • . . . . ·.- r •·• t•• 

(B) Cal~ate the effectiveness for implemented counter:.measui~~· 
-- ~ by· mon~tarial value, through which every subcrdinates could be 

... ~ recognizable enough how much be contributed, and be motivated 
·.. or chall~nge1. for future (next) project implementation. I 

I 
.... ! ~~ 

(C) ·£·~~~te' if ·intended goal is physically achieved as planned>\-1 
. I \ ; 

and also secondary achievement is necessary to identify· for' \ i 
counter~measures' effectiveness, by quantitative direct intj.ipa-, ·,_ ~ 

. . . . ~ ' 
tions. 

When secondary achievement is remarkably evident, blft 
primary one is low, the secondary is so much appreci
ated, and the primary tend to be neglected. This is most 
careful evaluation for why the primary one is 11at 
achieved as planned. But the secondary is effective. As 
for QC concept concerns, this could be evaJ.uated as fail
ure in planning and processing. 

- When the results are not met with the. goal, difference~~
tween result & goal is quite instructive information t:q~t 
in next project planning, the causes of such differenc~s 
must be investigated to prevent from the same failure, as 
shown in Fig. g: 

By Control Chan 

1989 1211-12/24 
1990 llS-1130 

UCL 

--------------UCL 

LCL 
---------------

LCL 
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Fig. 8 Graphication of Status Indication 
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Fig. 9 Status Indication 

D) As mentioned before, not only the secondary effectiveness, buf· 
some other qualitative, intangible or anticipated effectiveness a,,a·~ 
also necessary to mention at this stage, · ·' 

Qualitative effectiveness - Shorten time to take action, such 

as copying, tracing, etc. 
Intangible effectiveness 
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5.8 Standardization 

A); If project is not successfully achieved as planned, it could be 

in~erpreted as I Plan I or I Do l stages are something wrong that Step 
2 lo Step 7 are necessary to follow under QC story concept by 

.1. 

way of "Way" concept. 

(B) If project is achieved as planned, this counter-measure(s) ·. 

must be standarJized as a part of SOP (Standards Of Procedure) 

for implementing in daily routine-working area (Shops). 
The counter-measures established are created by every technical 

expertises ideas and experiences into so popular and understand
ay~_e_ procedures for other unskilled employees improvement_ iJ?. : 
OP:~ration. To standardize, 5W1H approach ar~ most recom- . 

mendable for fault-less establishment of SOP by 

I 
·' 

•. 
w 

Why 
Who 

When 
Where 
What 

--
...... 

Why necessary such changes into SOP. 
Who have responsibility for implementing of 

SOP, for checking or evaluations. 
When SOP will be implementing. 
Which processing shop will be implemented. 
What kinds of action (Operation) are necessary 

to implement. 
H~w How to conduct such action into operation. 
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(C) .These consideration am necessary to integrate into SOP as..: 
written form, 

if SOPs have been established, these input are to be called, .. 
"Revision" 

if SOPs are not established, this action can be called, 
"New" 

if Have been SOPs are necessary to delete, can be called, 
"Rescind" 

(D) Whenever standardization are conducted, their effective date 

for implementation are disseminated to every organization re<: 
lated. 

(E) After revised or new SOP are published, some kinds of edu-: . 

cation/Training program are necessary to install for full dissemi-.;. 
nation. 

1.: 
(F) After standardization, counter-measures established are nec-

essary to consider if these are feasible enough to other simileµ-:. 
operations for preventive actions. 

(This is called as "Horizontal ceployment", and is manda-. 
tory in TQC.) :., 

• I ·.·. 
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5.9 Identification of Residual Problem and Future 
Program (Project) 

(fl) 

I t00% ..,_.- ----------_ _,,.,,,... --------~----1-1,00% 4 ------·----

A B C 0 E B C A 0 E 

Aforementioned example shows that "A" problem is now 

decreased but not zero yet, and "B" problem are now the worst 

situations. 

(B} At this case, "A" problem is still going to correct until zero, 

and "B" is also to be zero are necessary to consider under "Vital 

Pew" concept. "A" was a critical area to be solved, but after ac

tion, it has no critical today. nor "B" is the same. 

(C) Usually. if the same project is continuing on sometime, 

people are tended to tire-of for such repetive action. Under such 
environment, it is recommendable to tackle another vital-few 

project at that time. 
Also, residual area for "A" & "B" are better delegatP to 

lower level people to tackle as their responsibilities for solution 

or wait and see their trend for some time. 

(D) Established SOPs for improving project are necessary to con

duct periodic c.heck for their effectiveness are still existed. 
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(E) Overall self-examination for QC story processes of project i~ ~.: 
final action to be performed, as 

Project is exact vital-few, and valuable to tackle at tlu~- •: 
time. 

Project achievement processes are exactly following as 
scheduled. · - :1:! 

Project QC story are followed as planned. 
,~ ~ 

Analysis, root cause isolation and counter-measures are". 
conducted by data appreciation concept. 

Project goal is fully accomplished as expected. . ?··: 

No utilization for modified adjectives nor adverse for 
counter-measure establishment are fully implemented 
during whole QC story processings. 

How to establish for next project is always followed by 
after self-examination of the previous results. 
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6.- ~ Education and Training 

6.1 General 

Employees education and training program are pro-
-gramm.ed by human-resources career development concept under 

top management's firm commitment which are explained in Fig. 

10. 
·= It's concept are necessary to be based on people-building 

as explained by old Chinese proverbs, 

Bad farmer grows weeds 
· Good farmer grows rices 

Better farmer cultivates rice-paddles 
Best farmer builds human-beings. 
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Top management commitment for human resource development 

Education & training steering committee establishment 

long/medium range human resource 
development plan & program 

Specific 
technology 

sub-committee 

lnhouse educations· training 
requirement request 

General 
methodology 

sub-comrTittee 

Annual human-resource development plan & program 

Selection for participants by level of employee 

Establishment of curricurum, instructors, and education 
material & aids 

Screening of participants by test 

Execution ot education & training 

Technology 
EDU/TRNG 

• Class-room type lecture, 
• Group discussion by theme furnished 
• Case-study 
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Evaluation by participant's superiors after education 

Case-study (improvement status report) by monthly basis by 
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Fig. 10 Human Resources Education & Training Flow 



' ·-

.•·· ... ! 

Role of Education Office 

1. Establishment and Control of Company-Wide Hu): 
man Resources Development System :::• 

•' 
(A) Understanding of Top Management Policy for Human" 

Resources Development 

(B) Preparation of Human Resources Development System 
(Program & Plan) 

(C) Identification of Management & Supervisors Responsibil
ilx for their Subordinates Development 

(D) Organizing of Education System ,. 
·"· 

(E) Establishment of Education System Regulation and .s.mn.: 
<lards 

(F) Estimation & Allocation of Educational Budget 

l . 
(G) Establishment of Long-& Medium Range Career Develop· 

ment Plan 
:r 

(H) Evaluation of job-Site Education Plans Established by 
,, 

Each Organizations and Follow-up 

- 52 -



2. Identification of Education-Needs for 
Human Resources 

(A) Identification of Education Needs or Weakness Based on Top 

Management Policy, Each Organizational Status & Weakness, and 

technical & Technological Trends Analysis_ 
I 

(8=1 Prioritizing of the Above Finding depending on Criticality, 

Einer:gencyness and Inter-Organizations Analysis 

(C) Decision of Physical -Implementation Program 

..:. 

i) Participants Selection 

ii) Instructor Selection 

iii) Duration 

iv) Budget 

v) Goals 

3. Supporting and Counselling of Site Management 

and Supervisors 

(A) Furnishing of QIT-Processing Procedures Tools Methods to 

each Responsible Management & Supervisors 

(B) Consultation of OTT Implementation to Improve their Effec

tiveness 

(C) Furnishing of On-the Toh Site Ednottion Material 

(D) Consultation of On-the Job Site Education Implements 
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4. Establishment & Implementation of Education:: 
Program 

(A) Es~ablishment of In-House Class-Room Type Education Pro

gram by Level. Skill, Technics, Technology & Organization 

(B) Establishment of Participation Program Organized by Outside 

Facility 

(C) Establishment of Long-& Medium Range Programs for the 

Aboves 

(D) Implementation of the Aboves 

5. Establishment Supporting and Expediting of Self 
Development Concept within Employees. 

(A) Campaigning of the Necessity of Every Employees Self-Devel

opment Program (People Building) 

(B) Encouraging every Employees be joining and Participating of 

People-Building Program 

(C) Pursuading Every Employees be Recognizing of People-Build

ing Program through Personal Contacts 

(D) Evaluating of Status and Trends for Further Developments 
::.!J 
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6~2 Example of Curriculum by Levels 

(A) Recommendable Curriculum for Top & Sr. Management 

(1) Role of Top/Sr. management in quality control 

(2) Understanding & appreciation of SQC 
_:_ (3) Quality control in planning and design stages 

( 4) Quality control in production stage 

(5) Quality control in marketing and service stages 

·.· (6) Quality assurance 

(7) QC circle activity concept 
(8) World-wide status of QC concept implementation 

(B) Recommei1dable Curriculum for Middle Management 

; : (1) Relationship between business management & SC 

(2) General concepts of quality control 

(3) Organization and management of QC 
· -· ( 4) Quality assurance (at development, production, market, 

service, and QA system) 
(5) Implementation, promotion & education of QC 

(6) Execution of quality control 
(7) Relationship between QC & reliability 

. (8) Supplier control 
(9) Role of middle management for QC circle activity 

(10) .Statistical method orientation 

(C) Recommendable Curriculum for Staff & Engineer" 

(1) Orientation of quality control concept 

(2) How to summarize data obtained 

(3) Probability & statistics 
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(4) Statistical inspection & estimation for attributed & vari-
able data 

(5) Control chart 

(6) Sampling inspection 

(7) V-ariable analysis 

(8) Regression analysis 

(9) Design of experiments 
(10) Sampling method 

( 11) Reliability engineering 

(DJ Recommendable Curriculum for Supervisory Employees 

(1) Orientation of quality control 

(2) Role of supervisors for quality control 
(3) QC 7 tools orientation 

(4) Improving and maintaining in workshop under "Control" 
concept 

(5) Quality assurance 
(6) Inspection 

(7) QC circle concept 
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7. Facilitator's Role 

7-1 DESIRABLE FACILITATOR 

0 TO FAMILIARIZE QUALITY CONTROL 

CONCEPT ANO METHODOLOGY. 

2) TO HAVE ENOUGH CAPABILITY FOR 

EXPL~NING A PROBLEM BY QUANTITA-

TIVE INDICATIONS. AND ANALYZING 

SUCH DATA BY A STATISTCAL METHOD. 

3) TO FAMILIARIZE EVERY WORK-FLOW 

ANO WORK-JOB IN EVERY WORK-SHOPS. 

4) TO KNOW EVERY EMPLOYEES BY NA\1ES. 

5) TO BE ACCEPTED AS A TRUSTWORTHY 

PERSONNEL. 

6) TO HAVE GOOD HUMAN-RE LAT I ONSH IP 

AMONG EVERY EMPLOYEES. 

7) TO BE GOOD LI STNER. 

a) T 0 HAVE E N 0 UGH CAP AB I L I TY F 0 R 

PERSUASION 

9l TO HAVE ENOUGH CAPAS IL I TY FOR 

TEACHING SOME METHODOLOGY. 

I 0) TO HAVE ENOUGH CAPAS IL I TY FOR 

RIGHT DECISION. 

OASYSOO 1-09-0 I 
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11) TO HAVE A PAT I ENT MANNER. 

2) TO HAVE A SOUND ANO STRONG BODY. 

S) TO STAY AS A DUMMY GENERAL AT ALL 

TIMES. 

14} TO RECOGNIZE HIMSELF. WHEN BEING 

SUCCESS. SUCH TOC ACHIEVEMENT ARE 

TO BE GIVEN AWAY TO THE RELATED 

PERSONNEL OR MANAGEMEhT. IF NOT. 

SHARE THE REPONSIBILITIES WITH 

CONCERNED PERSONNEL. 

15} TO RECOGNIZE HIMSELF AS A FACILI-

TATOR IS NOTHING BUT A MEDICINE 

FOh SICK. IF IT IS EFFECTIVE. IT 

COULD BE APPRECIATED. IF NOT. JUST 

CASTING BY A COLO LOUK. 

1 &) I F P 0 S S I B L E. T 0 B E A EXP E RT I N A 

SPECIFIC FIELD (TECHNOLOGY). 

Ii IS CERTAINLY IMPOSSIBLE TO LO-

CATE SUCH PEl:{SONNEL. BUT FI ND TOC 

MANIAC MAN ANO EDUCATE THEM UNTIL 

HE CAN DEVELOP ANO PROC~ESS TO 

SUCH KINDS OF LEVEL UNDER LONG 

TERM PROJECT. 

OASYSOOl-09-0'l 
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____G__E N E R A L _ 

7-2 SPECif'IC FUNCI10N 
AS 

TQC FACILITATOR 

11 IF OC--STORY ARE FULLY UNDERSTOOD 

ANO IMPLEMENTED AT EVERY ACTIONS. 

BY EVERY EMPLOYEES. 

2) IF IDENT Fl ING OWN' S WEAKNESS ANO 

STRONG AREA WITH QUANTITATIVE DAT/ 

ANO ESTABL SHING SOME CORRECTIVE/ 

SU S TA I N I NG A c·T I 0 NS F 0 R I MP R 0 V I NG/ 

MAINTAINING OF SUCH STATUS. 

F YES. ENCOURAGE FOR CONT IN· 

U AT I 0 N 

----- IF NOT. DENT I FY WHY NOT. AND 

SUPPORT ANO WORK TOGETHER 

FOR CHALL~NGING THE IR AWAR-

NESS FOR CONTINUOUS IMPROVE· 

MENT CONCEPT. 

3) IF MANAGEMET IS SELF-SAllSFIED FOF 

ONLY FOLLOWING OWN BOSS'S ORDER. 

WITHOUT OWN VISION NOR STRATEGY • 

.4} EVEN IF ESTABLISH I NG OWN POL I CY 

AND GOALS. BUT THEY ARE ALWAYS SET 

RATHER LOWER CONSERVATIVE WAYS. 

WITHOUT ANY HIGHLY SELF-MOTIVATED 

AMB TIOUS ONES. 

0 A S Y S 0 0 l - 6 - 0 3 
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5 ) I F Z E R 0 - A C C I D E N T 0 R ;. .; C ; 0 E N T P R E -

VENTION ACTlONS ARE ESTABLISHED 

ANO IMPLEMENTED UNDER QC-STORY 

CONCEPT. 

I) IF EVERY STANDARD OPERATIONAL PRO 

CEDURE (sop) ARE ESTABLISHED FULLY 

IMPLEMENTANBLE AND CORRESPONDABLE 

WITH T H E P R E S E N T PHYS I CAL OPE RAT-

IONS BY OPERATORS. 

- - - - - FLOW-CHARTJ-

P R 0 C E 0 U R E S ARE AVAILABL 

FORMAT 

Tl IF EVERY SOP s ARE I SSUEO. STORED, 

REVISED. OR RESCINDED. AS SPECIF ED 

I) IF EVERY MANAGEMENT ARE ESTABL St-i 

ED FO~ SUBORDINATES MORALE MEASUF 

ING INDEXES AND IMPROVEMENT PRO-

GRAMS. 

9\ IF EVERY MANAGEMENT ARE ESTABLIS~ 

ED FOR WHITE-COLLOARS PRODUCT Vil 

MEASUREMENT INDEXES AND THEIR IMr 

ROVEMENT PROCEDURES. 

10) IF EFFECTIVENESS OF QC TOOLS ARE 

EVALUATED. 

0 A S Y S 0 O 1 - 6 - 0 
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11} IF ANY REMARKABLE UTILIZATION CASE 

EXAMPLE OF ac METHOD ARE AVAILABLE 

N TOC IMPLEMENTATION PROGRAM. 

I 2 } IF EVERY MANAGEMENT 

FOR SELF-DEVELOPING 

ARE PREVAILING 

PROGRAM UNDER 

THE R OWN INITIATIVES WITH LONG 

TERM PROJECT. 

1 31 HOW DEEPLY INVOLVE IN THEIR SUB

ORD NATES SELF-DEVELOPING PROGRAM 

AND SUPPORING BY EVERY MANAGEMENT. 

14} IF EVERY MANAGEMENT ARE SUPPORTl~G 

FOR ESTABLISHMENT OF LIFE-WORK FOR 

EVERY SUBORDINATES. 

I Sl IF EVERY SU BORD I NAT ES' STATUS ARE 

WELL INFORMED AND ANY NECESSARY 

ACTIONS ARE TAKEN PROPERLY. 

181 IF ANY PROBLEMS RELATED WITH HUMAN 

R E L A T I O N S H I P B E T W E E N S U B 0 R D I N A T E D 

ARE OBERVED. 

17) IF ANY CONFLICT ARE OBSERVED BE

TWEEN SAME LEVEL OF MANAGEMENTS 

DURING HOR ZONTAL C~OPERATION WORK 

0 A S Y S 0 0 I - I 6 - 0 I 
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111 IF ANY 0 I SCONTENT OR GRIEVANCE IN 

1 I l 

EMPLOYEES MINOS ARE COLLECTED BY 

MAhAGEMENT TO PREVENT FROM FUTHER 

OUTBREAK. 

IF ANY 

ENOUGH 

REPORTS ARE SUBMITTED WITH 

DATA EXPAINEO REAL STATUS. 

2 0 l I F A N Y C 0 R R E ·c T I V E A C T I 0 N S A R E E S -

TABLISHED BY BOTH OF REMEDiAL AND 

RECURRENT PREVET I VE ACTIONS. ANO 

FULLY ANO PHYSICALLY IMPLEMENTED. 

2 11 IF NOT GOOD REPORT BUT BAD NEWS 

REPORT S SUBMITTED PRODUCTION 

FAILURE. CUSTOMER CLAIM OI COM-

PLAINTS, OPERATOR 

COMPENSATION, ETC 

FICULTY. 

E R R 0 R , W A\ R ,, A N T Y 

)WITHOUT ANY DIF 

22} IF EXPERIENCED WHEN SUBMITTED BAD 

2 3 i 

NEWS REPORTS TO HIGHER MANATEMENT 

ANY EMBARRASSMENT HAS ENCOUNTERED 

I ~ E V E R 

CORRECT 

C H A S I N G A N 0 R E 0 U E S T I N G F 0 

VE ACTIONS TO OTHER ORGAN 

IZAT ON OR PERSONNEL, WHILE NOT 

BLAM NG OWN' S RESPONS I B LI TY. 

0 A S Y S 0 0 1 - 1 6 - 0 2 
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8. D E S I R A B L E M A N A G E M E N T 

l 
A 
R 
G 
E 

F 
E 
w 

I I I - TYPE v - TYPE 
-~ 

IV -
I 

TY PE I 

I - TYPE I I - TYPE 

FEW LARGE 

HUMAN A P P R E C I A T I 0 N 

-TYPE M A N A G E M E N T 

L 0 W C 0 N C E R N F 0 R B 0 T H J 0 B A N D. 
S U B 0 R D I N A T E S 

ONLY PERFORM OR CONDUCT MINI-
MUM DUTY OR RESPONSIBILITY 

ALWAYS EVADE FROM CONFLICT, 
DIFFICULTY, FIGHT OR RESPONSl-
B I L I T Y 

E V E N R E 0 U E S T E D A N Y 0 P I N I 0 N 0 R 
I DEAS OR SUGGESTIONS, ALWAYS 
E X C U S E F 0 R C 0 N S I D E R A T I 0 N A N D 
MORE TIME, BUT NOTHING PRESENT 

DON'T WANT TO SEE HIS BOSS, 
A L W A Y S H E S I T A T E T 0 7 A L K 

0 N L Y S U B M I T R E P 0 R T R E 0 U E S T E D 
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I I -TYPE M A N A G E M E N T 

LOW CONCERN FOR JOB, BUT HIGH 
FOR SUB JRD I NAT ES 

PAY 
0 RD 
T R-Y 

"'1 0 R E A T T E N T I 0 N F 0 R S U B -
NATES AS HUMAN-BEING, AND 
TO COORPERATE WITH IN SHC 

B U T 
A S S 

S 0 M U C H I N T E R E S T F 0 R J 0 B 
GNMENT NOR ACHIEVEMENT 

TRY TO EVADE CONFLICT, BLAME C 
D I F F I C U L T Y U N L E S S H I S S U B 0 R D i 
N A T E S A R E I N V 0 L V E D 

ALWAYS TAKE SUCH AS 'COME, COi\ 
DON'T HURRY TO CONCLUDE' TYPE 
S 0 L U T I 0 N 

STAY WITH YES-MAN". W TH HI 
BOSS, AND NEVER SAY 'NO' 

I N F 0 R M A N Y P R 0 B L E M T 0 H S B 0 ~ 

I I I -TYPE M A N A G E M E N T 

HIGH CONCERN FOR JOB, BUT LOV 
F 0 R S U B 0 R 0 N A T E S 

WORK-F RST TYPE MANAGEMENT 

A L W A Y S D R I V E S U B 0 R 0 I N A T E S H A F 
BY HI s OWN I DEA, AND NEVER co~ 
S I D E R T H E I R P E R S 0 N A L N E E D S 0 F 
R E 0 U E S T 

NEVER ACCEPT OTHER'S OPINION 
NOR IDEAS, BUT RATHER SUPPRES~ 
ANO TALK AWAY 

SHOW HIS ACCOMPLISHMENT TO HI 
BOSS PROUDLY. AND TRY TO BE 
R E C 0 G N I Z E 0 B Y W I T H B R A G 

SOMETIMES. 0 P P 0 ~ E T 0 H I S B 0 S < 
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V -TYPE M A N A G E M E N T 

NOT 'YES-MAN N 0 R R E S I S T I N G 
PARTICULARLY. 

ALWAYS LOOK AROUND WH CH WAY 
IS THE BEST FOR OWN' S SAKE 

MOST OF TIME. YSE. IT IS, BUT 
- - - T Y P E 0 F E X ? R E S S 0 N I S 
HIS APPROACH 

ALWAYS STAY AT COMPROM SING 
A T T I T U D E 

MOSTLY. TAKE SEVERE ATTITUDE 
FOR FOLLOW I NG co· s RE GU LAT I ON 

TRY TO COMPROMISE BETWEEN JOB 
RESPONSIBILITY AND HUMAN RE-
L A T I 0 N S H I P 

MEDIUM CONCERN FOR BOTH JOB & 
S U 8 0 R D I N A T E S 

V -TYPE M A N A G E M E N T 

H I G H E S T C 0 N C ~ R N F 0 R 8 0 T H J 0 B & 
S U B 0 R D I N A T E S 

D E L E G A T E S U 8 0 R D I N A T E S F 0 R S 0 M E 
SPECIFIC PLANNING. SCHDULING 
AND IMPLEMENTING AND MONITOR-
! N G , I F F 0 U ;\J D S 0 M E T H I N r.. W R 0 N G : 
A C T I V E L Y S U P P 0 R T I N G A N D C 0 U N -
S E L L I N G F 0 R H I S S 0 L U T I 0 N T 0 B E 
D 0 N E B Y S U B 0 R 0 I N A T E H I M S E L F 

NOT BE DIRECTOR. NOR 
BUT STAY AT ADV I SOR 
B R 0 T H E R 0 R S I S T E R S 

CONDUCTOR, 
0 R B I G -
T U A T I 0 N 

WHEN OP:NION OR IDEAS AR' ~OT 
CONSENTABLE WITH HIS BOS..,, DE-
B A T E 0 R D I S C U S S B Y S Y S T E M A T I C 
A N D S C I E N T I F I C W A Y S F 0 R R I G H T 
0 E C I S I 0 N F R A N K L Y 
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Chapter J. · 

INTRODUCTION OF 
QC CIRCLE ACTIVITIES 

J .1 Problems at the Time .of Introduction 

How can we start QC Circle Activities? There are many 
things to be taken care of. Where to begin'! 

This chapter describes a general procedure for introducing 
QC Circle Activities. These are the basic questions one is 
likely to face on introducing the system: 

I) What steps and procedures to take? 
2) How to organize a circle? 
3) What should be done by foremen, assistant foremen 

and other shop manage~s? 
4) Where to start? 
5) Who should be the circle leader? 
6) What and how should members study? 
7) What actions should be taken by managers, super-. i

sors and staff? 
8) How to motivate circle people and managers? 
9) It is easier to take an action if goals and targets are set. 

What kind of goals? 
10) When things clo not go as expected, what should be 

done? 
The following sectior1s explain how to initiate QC Circle 

Activities, and Chapter 3 describes problems which are likely 
to occur after the circle activities get underway. 
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l.2 How to Introduce QC Circle ActiYities 

j,2.1 Procedure of introduction 

(I) Obsene existing QC Circles 

QC Circle leader candidates should first of all observe how 
the existing circles are operated 

1) \"isit other workshops and plants in the company. 
2) Visit other companies where QC Circle Activities 

ha\'e already been introduced. 
3) Participate in QC Circle Conferences. 
4) Participate in QC Circle Mutual Visits and Discussion 

of QC Circle. 
5) Participate in training course, plant visits and QC 

Circle Consultation Forum. 

(2) Listen to other people's experience of QC Circle 
Talk to those people in the variou!> workshops and plants 

in the company or other companies who have already expe
rienced the activities. Listen to supervisors and staff members 
in charg;; of promoting QC Circle Acti\'ities, circle leaders 
and circle m~mbers. It is also useful to listen to those people 
who ha\'e given guidance to, and taken leadership of the QC 
Circle movement. 

(3) Read books on QC Circle 

There are u 101 of publicatio!1s on this subject in Japan and 
1n several cc.mtries. Read and discuss them with the other 
:'!1ernbers of a ci~ 'e. The books recommended as an introduc
:ion to the subject are: "FQC' monthly magazine, "QC 
Circle K'>ryo (General Principles of the QC Circle)". 

"FQC'' carries articles on the operation of QC Circles, 
:.\pericnces. and educational a·.icles on \'arious icchniques. 

!. 

' 

J .1 How 10 lntroduct QC Circle Activities 

There is a feature article every month on, for example, cost, 
safety, work standards, materials and energy savings and 
other subjects of importance to any workshop operation. 

"QC Circle Koryo" contains the basic ideas behind the QC 
Circle and desirable attitudes alluding to the operation of a 
circle. The basic essentials of the activity arc described. 
Everyone is recommended to read this publication in order 
to understand the fundamental essentials. For further 
readings, refer to Appendix 6.2. 

(4) Discuss 
People who want to start a QC Circle get together and dis· 

cuss how their circle, when it comes into being, can be 
operated. Then talk with supervisors. discuss with them what 
kind of roles supervisors can play in the QC Circle when it 
has been organized. 

Then talk to those who are in charge of promoting QC Cir
cles in the company and find out what kind of assistance they 
could provide in carrying out the activities. 

(5) Do 
I) Organize a QC Circle 

Workshop managers such as foremen and assistant 
foremen should take position of leader and try tu 
operate. 

2) Start some activities 
Try some meetings and work out some methods of 
cooperniion. sharing the activity, ;1pplication or 
techniques, selection of subjects (themes). s1udy and 
taking steps towards solving a rroblcm. 
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3) Initial experience and try-outs can be discussed 
among the members to improve the next course of 
activities. 

/ .2.2 Chances to introduce a QC Circle 

If the appropriate stimulus is applied on introducing this 
new movemer.t, QC Circle Activities will quickly gather an 
unexpectedly powerful momentum. But the way in which a 
person or a workshop is motivatt:d difTers greatly . 

.-\ succ~ssf ul initiation method for one workshop may not 
always be applicable in another. There is no single method 
which is universally applic:ibk. 

However there is no doubt about the importance of com
mitment among QC Circle le:iders candidates. They can be 
motivated properly in the following manner: 

1) By getting in touch with QC Circles outside of their 
own workshop in order to obt:iin a feel of the external 
environment. By being stimulated by listening to the 
voices of those people who c:in be considered their 
peers, and observing what the peer group members 
do and how they act. 

2) By calling upon their supervisors and staff people and 
talking to them actively. 

3) By trying everything himself and getting a feed of the 
activ:1y, then communicate his experience to others 
and lead them. 

The lead .. rs or leaders-to-be must be so disposed that they 
take tl.e initiative and set others on the move. 
(ex.) Foremen A p:irticipated in a QC Circle Conference 

and became interested. He was confident that he 
could do th,, same if he tried. He initiated a QC Circle 

4- J 
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of his own. Foreman D also took part in the same 
conference, but he was saying afterwards that the 
achievements presented in the conference were possi
ble given a certain type of industry and a certain 
company which difTered from his own workshop and 
hence, QC Circle Activities did not become active in 
his workshop. 

J .3 How to Organize the QC Circlt! 

I .3.1 Organization of the QC Circle 

The "QC Circle Koryo" defines a QC Circle as 
"a small group 
to perform voluntarily quality control activities 
within the same workshop." 

The QC Circle is a small group organized voluntarily by all 
members of a workshop and carries out its activities continu
ally so long as the workshop exists. The basic unit in a QC 
Circle is usually composed of a leader and members all of 
whom belong to the same workshop. 

Figure 2.1 shows an example of such a basic unit. 
There are variations as to basic form when the original 

circle has developed to a :::ertain stage. 
I) A circle is divided into smaller units. (Fig. 2.2) 

Workers under one assistant foreman are divided into 
two circles, for example, and choose a leader 
respectively. 

2) A circle is divided into sub-circles an<l then further 
divided into mini-circles within a sub-circle. (Fig. 2.3) 
This example shows three levels of the QC Circle 
which can be given any name. Naming is left to your 
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choice. One way of describing those circles may be: a 
Parent-Circle which is composed of a foreman as a 
leader and assistant foremen as members: a Sub-Circle 
which is headed by an assistant foreman leading his 
subordinate workers: and a Mini-Circle organized by 
workers forming just a small group is headed by Ofle 
of the workers. 

Circle leader 

\ Fore
1
man ff 

,, • A.ssiitant- - .. , Assi
1
stant Assi~tant " 

1
1 

foren;ian \ foreman foreman 
1 I I I I • 
' 0 0 i 0/ 

/
' ----- ___ , 

Workers (QC Circle members) 

QC Circle 

Fig. J .l The basic unit of QC Circle 

Foreman 
I 

Assistant 1 

foreman 
I -J- -i--l J:- - r-=--:r-=-~J_ 

,, o~· ~ ~\ 
~' Workers A Workers ) ,, ' l f'·----' -.. _____ _,, 

QC Circle QC Circle 

Fir 1 .• 2 Divided QC Circle 

- ,_ 
e 
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QC Circle 

Foreman 
I 

I I_ I - l 

Assistant 
foreman 

, 
·' I 

11 

•' 

Workers 

...... -- --

Fig./ .3 QC Circle, Sub-Circle and Mini-Circle 

/.3.2 The size of a QC Circle .. 

Sub-Circle 

When a foreman heads a circle, the circle will be sometimes 
relatively large composed of thirty or sixty ocld subordinate 
workers. But Sub-Circles and Mini-Circles shown in Fig.I .2 
and 1.3 are composed of three or seven people. 

A desirable size of a circle is less than ten people in order 
to fulfill its purpose and carry out its activities properly. Ideal
ly the number should be less than seven. A large group 
cannot meet easily and disct•ssion is not effective. 

ln the case of a QC Circle composed of a large number of 
people, smaller active units should be f0r'Tled for the sake of 
the daily activities. A meeting for all the members to commu
nicate with one another can be held from time to time. 
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1.4 The Role of Foremen and Assistant Foremen 
in Introducing the QC Circle 

Workshop m:rnagers such as foremen and assistant fore
men should take a lead 1n promoting QC Circle Activities. It 
is important for them: 

· to gel a feel of what QC Circles are all about, and 
· to do everything by themselves and give an example. 

Some useful suggetions: 
Organize a circle with one's immediate subordinates. 
Study the QC Circle Activities. 
Get in touch with other QC Circles outside of one's 
own company and bring this experience back to the 
circle as a subject of discussion. 
Discuss among the circle members how they will carry 
out their circle activities. 
Find a ~oecilic theme to work on and start analyzing a 
problem. 
Consider desirable relationships between circles and 
other levels and functions of the company organization 
such as managers, supervisors and staff. 
Study and apply the various techniques. 
Report one's experience to subordinates in the form of 
a case stujy and discuss it with them. 
Discuss such cases with foremen and assistant foremen 
from other workshops. 

There are some precautions to take in carrying out the 
above-mentioned activities: 

l) Leadership must be displayed, but two-way comm uni· 
cation must be maintained. Be aware of the dar.~er of 
a leader leaving everybody else behind. 

- .'$-
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2) Gel everyone involved and encourage them to speak 
out. Give each member some kind of responsibility. 

3) Talk to one another always. Resp1:ct the independent 
and voluntary will of each member. 

4) Foremen and assistant foremen sho1 1d already have 
experience of organizing and leading a QC Circle. 
There are some cases where they have no experience, 
yet they still let their subordinates organize a circle. 
Such a circle can easily go wrong, because people with
out experience cannot give the proper guidance re
quired to carry out QC Circle Activities. 

5) QC Circle Activities should be inseparably linked with 
day to day workshop activities so that members can 
feel that their work and QC Circle Activities arc one 
and the same. 

.l .5 Selection and the Role of QC Circle Leaders 

).S.l Selection of leader 

A leader is the pivot and the driving force in a circle. ll 
really makes a difference whether a circle can select a compe
tent leader or not. 

Leaders can be selected in the following manner: 
1) In the initial period, workshop managers such as fore

men and assistant foremen serve as a leader. 
2) As the circle activities progress, a circle will be divided 

into smaller units composed of several workers. One 
of these workers with seniority, holding a supervisory 
position in the group may serve as a leader. 
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J) A circle can be organized with a small number 01· 

people who coopt a leader and rot:ite the position 
among the members. 

(ex.) Rotation 
In comp;iny M the leadership changes after each theme 

has been completed. They assign a theme to each leader 
i.e.. Member A for safety, Member B for manhour 
reduction. Member C for reducing defectives. 

l .5.2 Roles of leader 

Leaders roles are, among others: 
I) To integrate the circle. 
:!) To orientate and direct circle activities. 
3) To facilitate cooperation among the members by get

ting everyone involved. speaking out and sharing 
responsibility. 

4) To create favourable human relationships in his circle 
as a whole. 

5) To adjust relationships with other circles and otrer 
levels and functions of the company organization such 
as managers, supervisors and staffs. 

6) To cooperate with the Leaders' Meeting and/or QC 
Circle Promoter Meeting, etc. 

7) To train the members on the application of engineer
ing and QC techniques. 

-/0-
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/ .. 6 How to Select a Theme 

A theme (subject, problem) should be selected in accor
dance with the experience and ability of a QC Circle. 

I) Some categories of the theme are: how to carry out 
our circle activities. 

(ex.) Members discuss the ways of holding a meeting, 
studying, selecting a theme, getting everyone to 
participate, evaluating achievements and cooperat
ing with other circles. 

2) Common and familiar problems in the workshop. 
(ex.) Housekeeping of the workshop, improvement of 

the now of information, record keeping etc. 
3) Ope rat ion al problems annoying workers in the 

workshop. 
(ex.) Problems which can be solved within the workshop 

if the circle members take necessary actions. 
4) Important operational issues in the workshop. 
(ex.) Translating the president's policies and supervisors' 

policies into more specific policies for the 
workshop. Important control items in the 
workshop. 

5) Problems spanning several workshop and processes. 
(ex.) Problems can be often dealt with by joint circles 

when they involve more than one workshop, i.e. 
preceeding and following processes, indirect 
departments, other companies, suppliers, 
customers, distribution department, sub:iidiaries, 
associate companies, parent companies, etc. 

Young circles tend lo allempt projects seeking large effects 
which often give them a difficult task. Rather than jumping 
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u1 big issues from lhe very beginning, c<1sy, f;11niliar t:1sks 
should be chosen to en::ble solution within a relatively short 
time. Young Circle should select a p.oblem or your own re
sponsibility and no1 10 a1temp1 problem of other's 
rcsponsibili1y. t\ QC Circle will become competent st~p by 
step in the process of solving such problems ;ind the mem
bers will le~1rn to appreciate circle activities. 

Peopi.! will get bored with one theme if they h:1ve to work 
on it too long. 

A theme that can be finished in three months is about 
right. If a subject seems to require a long time, it can be 
broken down to smaller themes each of which requires about 
three months. so that progress can be made in stages. 

t,7 QC Circle Leaders Should Study Hard 

In order to effectively fulfill the role of a leader mentioned 
in 2.5.2, he must study and learn: 

I) QC Circ!e itself, i.e., what QC Circle is all about. 
2) Techniques for solving problems, i.e., basic concept 

of QC and QC techniques, methods for control and 
improvement, 

3) engineering technH."!ues. 

1.7.1 To study about the QC Circle 

There are ,•ooks about the QC Circle such as "QC Circle 
Koryo" and this book. Participation in QC Circle Conferences 
and Mutual Visits and Discussion is also a useful way to 
learn how to run a circle. One can also learn about the QC 
Circle by listening to people who already have some experi
ence in the QC Circle, in other workshops of the same 
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company or from other companies. There are training semi
nars on the QC Circle both inside and outside of the 
company. QC Circle seminars sponsored by JUSE are shown 
on Appendix 6.1 as reference. A QC Circle can also arrange a 
study meeting to learn about the QC Circle from other circle 
members. 

There are many circles which do not learn enough about 
the QC Circle Activi:y itself. QC Circle Activities are based 
on a philosophy and principles which are different from those 
conventionally found existing in the workshop. In order to as
similate new activities into the circumstances already preva
lent in the workshop, everyone should understand the es
sence and the basic nature of QC Circle Activities. The basics 
should not be ignored. Books, seminars, process of mutual· 
developrr.ent and actual practice of the QC Circle will help to 

create an understanding of what the QC Circle is all about. 

1.7.2 To study the ways of solving problems through the 
QC Circle Activity 

Circle leaders must learn ways to solve problems through 
QC Circle Activities, such as methods of controlling the 
process, how to achieve improvements (how to combine vari· 
ous QC methods), how to synthf..size the ideas of group 
members (through brain-storming, for example), how to 
hold meetings, how to make everyone speak out, how to use 
case studies (how to learn from one another's experience 
through presentation meetings or from articles written in 
"FQC" magazine). 

The strength of the QC Circle Activities exists not only in 
the spiritual aspect but also in the practical knowledge of tech
niques acquired by each circle member. QC Circle leaders 
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and members should also study QC 1echniques for this 
purpose. 

Whal kind of QC techniques should !hey learn? Circle 
le:ider and member must study 3 concepts and 7 tools. Some 
advanced QC Circle are applying IE (industrial Engineering) 
and VA (\'alue Analysis) or VE (Value Engineering) in addi-
1ion to the basic techniques. 

(1) 3 concepts about QC: 
1) Concept of Quality (Consumer orien1ed approach, the 

next processes are our consumers.) 
2) Concept of Control and Improvement (Control Circle 

or POCA. (Plan-Do-Check-Action) Refer to Fig. 4.1) 
3) S1atistical concept 

l2) 7 tools for QC 
1) Pareto Diagram 
2) Cause and Effect Diagram (Ishikawa Diagram) 
3) Stratification 
4) Check Sheet 
5) Histogram 
6) Scatter Diagram 
7) Control Chart and Crnphs 

(3) Enl!in~ring techniques 
In addition to QC techniques, which must be studied by all 

circle members, engineering techniques direc1ly related to 
cay lo day manufat:t uring activities and experiences should 
not be forgotten 

In order to firmly establish QC Circle Ac1ivities in the 
workshop, engineering and manufac1uring skills should also 
be promoted. There is no way to solve a workshop problem 
or to improve and control day to day operations without 
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many knowledge of engineering techniques. Circle members 
are encouraged to study and improve their engineering skills. 

What are the engineering techniques? 
There are three categories: Basics such as physics, chemistry, 
electric engineering, mech.inical engineering; applied engi
neering such as production techniques, process engineering; 
and specific techniques such as welding, precision 
fabrication, operation of special facilities and sensory tests, all 
of which require experience, aptitude and skill. All of these 
categories are necessary for eIT~ctive QC Circle Activities. 

/.8 Management People Should be Effectively 
Utilized 

Although QC Circle Activities are voluntary in nature 
taking place on the workshop level, the allitude and commit
ment at the various levels of the corporate organization will 
make a serious inOuence, especially when the circle is about 
to be introduced to the company or when the activities need 
upgrading. In such companies where QC Circle Activities are 
lively, the top and middle management as well as the QC 
staff have a positive attitude and are committed to QC Circle 
Activities. On the other hand, the activities will fare poorly 
and there will be a lack of cohesion amongst the various 
departments if the manager does not take a positive and uni
fied stance. 

The most important organizational positions for the promo
tion of the activities are immediate supervisors and QC 
promotion staff. Coordination with other departments closely 
related to workshop activities such as proriuction control, 
labour, cost, safety, education and training, maintenance 
etc., also merits attention. 
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Circle leaders ;1re advised t<' make the most of available or
ganizational suppon. and coordin:11c the circle activities efTec
tively with the relevant levels within the organiz.itiop. 

/.9 Problems al the Time of Introduction 

The QC Circle will focc difficulties al every stage of i1s 
growth; introduction. development and exp•rnsion. If prob
lems at each stage are left unattended, circle activities cnnnot 
progress any further. Leaders must pay attention 10 !he 
changing circumstances of the circle so that the ac1ivi1ies 
should not nag. Whenever there is a personnel reshuffle or 
~~w entrants come to a workshop, measures should be t:iken 
10 accommodate the change. 

There are ten points which make for a successful 
in1roduc1ion. 

(I) The culture and climate of a company should be taken 
into consideration. 

Since QC Circle Activities introduce a new approach to a 
workshop and revolutionize or make beakthrough time
honoured practices, introduction of such activities cannot 
always be smooth. The QC Circle Activity is not simply a 
:nethod to carry out QC but it is a revolution in management 
concept. h is therefore not wise 10 neglect traditional practice 
and cullure. The activities must be introduced carefully and 
promoted with pa1iei1ce and continuous elTort, because it is 
not possible to change people's minds cvernight. 

(2) Patience, tact, and constant pitch 
Allow enough time and try various ways to introduce the 

circle activities. Be patient and never give up. Try to go for-
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ward alwuys, but be tactful enough sometimes to give in on 
one point in order to gain two points. 

(3) Get influential people involved. 
There are seasoned veterans in any workshop who have 

both experience, skill and power. They have influence. Get 
them involved and to help promote the activities. 

(4) Find QC Circle supporters in every level and position 
In the company organization. 

If ther.;; is a group of people in the organization who are 
willing to support QC Circle Activities they can add 10 the 
propulsion of the movement. One often finds many such sup
porters among the management, staff and leaders of a compa
ny where the circle activities are successfully carried out. 

(5) Formalities come later 
It is troublesome to prepare a schedule format of activities, 

reports, QC Circle manuals and guide books from the 
beginning. Documentation and other formalities can be post
poned until the activity starts moving smoothly. Though the 
extra work involved on formalities may not seem desirable, 
people will inevitably need and ask for documentation when 
the activities really get underway. 

(6) Organization as an effec:tive tool 
Registration al the company or at the Headquarters and 

parricipa1ion in QC Circle Promoter Meeting or Headers 
Meeting will also be helpful. But it is not too late to register 
or associate with groups voluntarily run by QC Circles, after 
the activities reach a certain level of maturity. 
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(7) Participation in mutual-de,·elopment opportunities 
Circle members should be encour:iged to participate active

ly in presentat:o11 meetings, QC Circle Conference, Mutual 
Visits and Dicussion. study meetings and plant visits in order 
to learn from ot~ers and obtain stimulus for self-and mutual
development. Opportunities to participate shnuld be given 10 

as many people as possible rather than designating the same 
people every time. 

(8) E,·eryone should experience the role of leader. 
Leaders may be rotated. Members may take turns, serving 

as leader for a specified period of \ime, or for the duration of 
a project. One can learn through experience how difficult it is 
to be a leader and the experience is useful in the fostering of 
leadership qualities. 

(9) Don't allow the leader to shoulder all the load 
Sometimes, only the leader is very enthusiasm to promote 

QC Circle Activities. The leader must promote this activities 
that all the members should have problem-consciousness 
and participate and share in responsibility. 

(10) Opposition 
There will be adverse reactions to a forceful introduction 

of activit;e:; which attempt to spread the circle activities 
throughout the entire piant or company at one time. It is 
wise to st 1rt where it is possible and appropriate to start. 
Once underway, people will appreciate the experience and be 
motivated to parricipate in the activities. 

Some people will be opposed saying that things have been 
going well without a QC Circle, that nothing will change by 
introducing the ac:11vities and that quality control technique 
are too difficult and also superOuous as people have been 
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making efforts to improve already. 
In any case il takes time and patience to introduce the QC 

Circle. Try to find every opportunity to initiate and motivate 
reluctant or opposing people gradually rather than trying to 
pull them in by force. 
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Chapt'er 2 

PRACTICE OF 
QC CIRCLE ACTIVITIES 

2.1 How to Carry Out QC Circle Activities 

l .1.1 Various ways and means 

There is no universal way 10 carry oul QC Circle Ac1iv1ties 
which apply 10 every c;ompany and every workshop. 

QC Circle members must use their judgment 10 find the 
best method to carry out their QC Circle Act;vities. There is 
no single s::ilu1ion. The choice is open to each circle, circle 
leaders and members to select from among the various possi
ble ways to carry out the activities and 10 determine their 
course of action. 

(1) There is more than one road to the top of Mt. Fuji. 
People will find various ways to the summit, all of them 

will lead cveniually to the top. The objective can be achieved 
by various ways and means. 

A pariy to climb Mt. Fuji may include the agl!d. Then the 
best course is to climb up to a half of the way to the top by 
bus and to start walking from there. If the party is composed 
of fit and well people only, they may choose to walk all the 
way up from the most convenient starting point. The compo
sition and various conditions of a group will decide the way 
to be chosen. 

The ways and means to carry out the QC Circle Activities 
naturally diITer depending on the conditions in a workshop . 
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(2) E,·ery workshop is different. 
Two apperently identical workshops may differ in details 

once specific conditions of each workshop are compared. 
This is the reason why there are many examples of failure as 
a result of trying to imitate ways and means successfully im
pler0en1ed in other workshops. Methods and procedures 
suitable for each workshop should be found by studying the 
features of the workshop. 

Some of the factors to be disti:lguished in each workshop 
are; product line, production method, i.e., whether it is mass 
production or production to order, the category of workers, 
i.e .. sex. skill. service period etc., corporate management 
policies and corporate tradition. 

Learning from the examples of other workshops is a good 
approach, but each circle should be prepared to crea1e ils 
own methods and procedures. 

(3) Hardships "·ill gh·e strength. 
Successful QC Circles have not necc:.sarily developed with

out a hitch. On the contrary they have become strong and un
wavering lhrough a history of suffering and dif!iculties. 

There are more QC circles which experienced a thorny 
path than otherwise. For example, a key person of the 
activity, the QC Circle leader, is transferred to an olher work
shop or plant; a newly appointed supervisor of the workshop 
does not understand the QC Circle, which makes it difficult 
to hold QC Circle meetings; some people in the workshop 
are opposed to the QC Circle; ideas for improvement are 
depleted and many other difficulties arise. 

Every time the members face a problem, and it is a dif
ferent kind of problem each time, they will try togather their 
wisdom to overcome the difficully. Such experiences will 
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give them more wisdom, the abili1y to solve problems, and 
strtngth. The more they have such experiences, and the 
more problems lhey overcome, the slronger they will 
become. 

A well known legend of a Japanese warrior in the feudal 
age goes that he prayed God 10 send him plen1y of severe 
hardships. We can assume that he wanted to temper his body 
and soul in order to become a line warrior. It may not be 
easy to follow his example, but at least one should not be dis
couraged when faced with difficulties. 

(4) An easy environment may spoil people. 
A big tree grown in an easy environment wilhout having 

been subjected 10 lhe vicissitude of nature is said to break 
easily when a storm blows hard. 

The same principle applies to QC Circle Activi1ies. l! does 
not mean that one should ask for problems and dis1urbances 
in the QC Circle Activities. But one should watch for contenl
ment within the status quo wher. every thing is going well, 
rather than takeing up problems of the same level of 
difficulty, one should always seek to tackle higher levels to 
further train oneself. 

When lhings are newing smoothly, one should not stay 
snugly in that environment, but seek challenges and set 
higher targets. 

(5) Only one example out of many 
It must be clear from what has been explained so far that 

there are a multitude of approaches to the QC Circle 
Activities. It is not possible nor useful to introduce all or the 
different forms and procedures. 

Any approach introduced in this book does not even repre
sent a common denominator, but is just one example. QC 
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Circle leaders ;11ul mi.:mhers arc cnrnuragetl to use th\! exam
ple as a rcl'creni.:e to discover antl implcml!nt their own 
activities. 

The prol·edure introllm·ed in the following sections is a 
summary or itkas given by .idvisers of QC Circle Activities, 
from .ic;1dcmi~ ;ind industry, und questions rnised by QC 
Circle members. The following sections will certainly be of 
gre;it help in carrying out QC Circle Activities. 

~ .1.2 Fundamental factors of QC Circle Activities 

Before describing the specifics of QC Circle Activities, the 
fundamental factors are outlined below in the order they 
appear in the life of a QC Circle. 

(l) Leader's awareness of the fundamentals of QC Circle 
Acth·ities and Leadership 

The importance of the leader's role is obvious, as they are 
the fulcrum of QC Circle Activities. 

Being the center of the activities, a leader must have a cor
rect understanding and awareness as to the fundamentais of 
QC Circle Activities. He must be capable of exercising lea
dership over the other members of his circle. If a leader fails 
to acquire leadership through QC Circle Activities, the 
Circle, which should function as a group under his 
leadership, will suffer critical damage. 

(:?) Circle members should feel the necessity of activities. 
Human nature is such that people in the workshop will feel 

and perform differently when they are told to do something 
from above and ar~ obliged to do something because they 
have to, and when they feel it necessary to do something and 
take action voluntarily. 
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Circle leaders should make the members aware of the 
necessity to carry out QC Circle Activities. There are various 
ways to make them feel that way. Circle members could dis
cuss and understand the significance of QC Circle Activities. 
They could observe active QC Circles in other workshops. 
For more details, reference is made in Chapter 2 
"Introduction of QC Circle Activities" and Chapter S 
"Development of QC Circle Activities''. 

(3) Motivation 
Knowledge about QC Circle Activities cannot in itself be 

useful to QC Circle members or to the company. When 
knowledge translated in10 action, knowledge becomes power. 

The value of QC Circle Activities exists in action. QC 
Circle members should be "willing" to commit themselves. 
There are several ways to motivate them, among which the 
following three points merit special attention. 

1) Exchange of information through discussion 
Each member of a QC Circle has his own k11owli.!dge 
and ideas about the QC Circle, though the level of 
knowledge may vary from person to person. Members 
may discuss and compare their ideas, which will natu· 
rally contribute to the orientation of their QC Circle 
Activities. Also people are stimulated and motivated 
to develop their ideas by talking to others. All the 
members will be able to confirm what the others are 
thinking and have more confidence in their own ideas. 

2) Taking advantage of competitive human nature 
No one wants to be a los('r. It would be problematic if 
such human nature is expresseC:: to an extreme or 
chanMled to a wrong direction. Fair competition, 
however, will have the positive efTect of development 
and upgrading. 
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II is 1hereforc impon;rnt for eaL·h circle member to be 
aw:ue 1ha1 he is in compe1i1ion wi1h lhe olhcr mcm· 
bers of 1hc same circ:le. lhe other t:irc:les of the same 
company and 1hc t·ircles of 01hcr companies. 

J) T;1l.,;ing <1d\';in1agc ofa desire for progress 

Human nature desires const;1n1 progress and further 
development of one's ability. Among v;irious me1 hods 
10 satisfy such" desire. QC Circle Activities 1:ould be 
considered as a strong and effective method. 

QC Circle Activities should be opera1ed to muke lhe 
most of lhe desire for progress in 1he minds of e;1ch 
and every member of a QC Circle. 

(.O Creating an en,·ironment to encourage \'Oluntary 
acrh·ities. 

Volun1;uy panicipution of all the circle mcmhers in QC 
Circle Ac11,·ities. not as a response lo direc1ions or instruc· 
:ions from the organiza1ional line and staff. is the key to 1hc 
QC Circle .·\cti,·ities. Le:hlcrs mus1 take the necessary mea
sures to remove obstacles to volu1llary activities by obtaining 
1he cooperation of organizational line and slaff ;md by L'reat
ing an environment in which all the participants can freely 
and voluntarily take actions. 

(5) Establishing goals 

QC Circle Activities without a specific sense of direction 
will be not only inerfective but :1lso damaging to the morale 
of circle members. Goals must be established to activate the 
movement. Goals will give thr members ii sense of progress 
and achievement. .·\t.'hieving ii goal will make people hi1PJ1Y 
and also confident in their ability 10 achieve the next higher 
targets. A sense of achievement will also facilitate the plan-
ning of the ne.xl goal. · 
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Cure must be !Uken not to establish a goal beyond the 
reach of lhc members involved. as they might be discouraged 
and lose motivation if lhe goal is unachievable. 

(6) Learning QC techniques 

QC Circle derive their s1rength and effectiveness from 1he 
fact thHt circle members are equipped wilh a strong weapon, 
QC ler.hniques. QC Circle Activities would not have become 
so widespreud and eff ·ct 1 ve if this movement remuined jus1 a 
spiritual one. 

QC Circles solve workshop problems and implement im
provemen1s by applying simple QC methods. Circle members 
are encouraged to study QC methods, use them in their QC 
Circle Activities und achieve results. 

(7) Creating "knots" in the activities 

The bamboo has knots which give ii resilience. The 
bamboo may bend but never breaks. The bamboo without 
knots is not worth its name. 

QC Circle Activi1ies must hJve "knots" or milestones 
where results are reviewed in order 10 maintain the resilience 
of the movement. 

How can one create "knots" in the QC Circle Activities? 
One way is to participale in QC Circle Conferences and 

give presentations in order to summarize the activities up to 
that stage. Both internal and external conferences can be 
used. Presentations can also be given when circle members 
to participate the Mutual Visit and Discussion of QC Circle 
of other workshops or other companies. Comparison with 
other circles will give a cri1eria for evaluating one's own cir· 
cles activities and provide an opportunity to review the 
results. Another way of creating "kno1s" is lo evaluate prog
ress aguinst targets. 
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(8) Evaluating QC Circle Activities 
When a QC Circle pays <lltention only to marching 

forw;ird. one may lind one day that the circle has deviated 
from its proposed course an<.! begun to <let ineffectively. 
Circle leaders ns well as members should stop from time to 
time or when certain problem has been solved to evaluate 
what they have done. In other words self-evaluation and self
criticism nre due. 

People c~n easily bt-come emotional when criticized or 
even advised by others. They often become unreason:ible 
and say "I know whnt I nm doing, and yet I can't stop doing 
it this way, even if it's not the best way." To avoid this prob
lem circle members can arrange an opportunity to evaluate 
the activities beforeh;md and then try to listen to one anoth· 
ers' opinion sincerely. Then the members can find problems 
in their activities, recognize areas for improvement. and have 
better ideas for the next step without being carried away by 
emotion. Reviewing is a necessary first step if one is to take 
remedial measures and make progress. 

So far the fundamental factors in carrying out QC Circle 
Activities have been described as one of many possible 
approaches. The next section deals with the specifics concern
ing each of the above-mentioned factors. 

.,,.2 The Role of QC Circle Le'1ders 

.: 'T .2.1 Leadership 

There is truth in saying that the key to the success of 
group activities is the leadership ability required of a leader. 

QC Circle is a group activity. Leadership ability in a QC 
Circle leader is essential. Circle leaders must, by all possible 
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means, aquire the ability to lead. 
One must first answer the questions, "what is 

leadership?", and "what should be done to aquire leadership 
qunntities?" But leadership is something which cannot be de
scribed logicnlly or nquired through theory. The following is 
an nttempt to give some guidelines on this subject. 

(1) What is leadership? 
"Leadership" is an English word, but it has been assilimat

ed in to Japanese language. Translation of leadership into the 
Japanese language seems to blur the essential implications of 
this already Japanized word "LI-DA-SHI-PU". The closest 
Japanese words are "SHl-DO-RYO-KU" (an ability to lend), 
"TO-SO-TSU-RYO-KU" (an ability to control), and "SHl
DO-SHA-TO-SHl-TE-NO-SHl-KA·KU" (quality to be n 
leader). 

"Leadership of a lender" in the context of QC Circle 
seems to imply something broader and less formnl than the 
above-mentioned connotations. QC Circle learJers do not con
trol members by giving commands and instructions hacked 
by a leader's power and authority, but they have a different 
kind of power, namely, they can persuade QC Circle mem
bers without specifically mentioning what they actually want. 
In other words leJders can resort to "heart-to-heart" com
munication so that the members will be convinced thnt they 
should take actions toward the direction which leaders hnve 
in mind . 

More simply put, leadership has the following aspects: 
I) An ability to make others feel "Our leader has a 

reason." An ability to convince others. 
2) An ability to make others feel "We should try for his 

sake," or "We've got to do it for him." An ability to 
acquire tru!lt. 
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J) An ability to make others feel "We should imitate 
him." and "We should follow him." 

. n An ability to make others feel that all circle members 
should cooperate in carrying out QC Circle Activities. 
participating in the meetings, thinking, and actively 
expressing their opinions in Slich meetings. 

(2) Nece!>sity and importance of leadership 
A QC Circle is not just a gathering of people who enjoy 

each others company. QC Circle Activities have aims, and 
day to day activities have goals. Efficiency in the carrying out 
of activities is needed to achieve aims and goals. There are 
two things which are necessary and important, if QC Circle 
Activities are to be carried out efficiently. 

I) The group power of a QC Circle. 
2) The leadership of a QC Circle leader. 

If each circle member acts as an individual and not as a 
member of a group, the power of the individuals will remain 
unchanged and will not multiply, however capable each ind;· 
vidual may be. When those individuals get together as a 
group, the power of the group will be greater than the simple 
addition of individual power. 

A heavy cargo of 200kg cannot be handled by one person, 
however strong he may be. But it is not difficult to move it 
when five or ten people cooperate. 

The example was given for every one to understand advan
tage and importance of group power. There are numerous 
similar examples to be found in the workshop proving the 
necessity and importance of group power. 

Group power is not limited to manual power, and means 
mental power too. An old saying goes. "Two heads are 
better than one." Wisdom of one person may not be enough, 
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but two or three people can tall-: and find the solution to a 
problem. Group power also means mental power . 

QC Circle Activities enable circle members to supplement 
each other's ideas and generate a greater power than any one 
individual is capable of. 

Can they generate such group pow1::r spontaneously, i( 

members are prepared to gather their strength? It b not so 
easy. Suppose several people in a group work together to lift 
a 200kg cargo. If each of them tries in his own time to lift the 
cargo, they will end up using their power at difTerent times. 
The cargo is too heavy for any one of them to move. Each 
will feel that the others are not using their power and will say 
"why should I?" The cargo will not move. It could be even 
worse, because there is the danger of an accide;nt. If this 
group has a leader, others will follow the leader's calling of 
"one, two, three" and apply their power at the same time. 
The cargo is no longer heavy, when their power is put 
together. 

GiOup power cannot be generated in a group without a 
leader or with a leader w:thout leadership qualiti~s. 

The leadership of a QC Circle leader is indispensable to 
coordinate the power of individuals so that everyone will 
move in the same direction at the same time. There is no efli
ciency in an efTort made in difTerenl direc1io.1s and poi11ls in 

time. 

(3) How to develop leadership 
Good leadership can be displayed by a leader born with lea

dership qualities, or if the environment and the quality of 
circle members are favourable. But leadership qualities can 
be developed if a leadc· :s prepared to make the efTort. Any 
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excellent quality will become rusty without attention. Leallers 
should always try to develop their leadership potentiul. There 
are several ways this purpose can be achieved: 

I) A leader should have his own philosophy nnd vision 
about QC Circle Activities and communicate his 
belief to the other members. 
If a leader changes his attitude and ideas about QC 
Circle Activities very often, or passively follows 
circumstances, other QC Circle members will not 
follow his lead. A leader should have firm ideas about 
QC Circle Activities, a philosophy as a guiding princi
ple to lead other members, and vision. He needs to 
communicate those ideas and visions to the circle 
members. 
•'Vision" and "a guiding principle" may sound 
difficult, but these words simply mean "ideas" and 
"methods". Difficult words do not necessarily renect 
difficult concepts. 

2) Be the first to do. 
A circle leader must be the first one in a group to act 
and show a good example to members. Lendership 
will be Jost if other members of a group think that 
their leader speaks well but takes no responsibility for 
his words. Peopie often say that behavior and actions 
speak best. One action is worth million words. 

3) Sincere efforts 
No one is perfect. There is nobody who satisfies all 
the requirements of leadership. 
More imporr:mtly a leader should make efforts sin
cerely to satisfy many of the requirements of 
leadership. Circle members will respect and trust such 
a leader when they sense sincerity and commitment. 
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Needless to say, a lc.,der must learn various engineer
ing Jnd management technology, QC methods, how 
to de<il with people, how to carry out QC Circle Activi
ties ect., in orcJer to ndequately exert his leadership. 
While it is not necessary to know all these things, it is 
essential to make efforts to gather the knowledge if he 
wan1s to develop his ability to lead. Generally leaders 
master leadership through QC Circle Activities. 

t .2.2 Teamwork 

It is obvious that good teamwork is important for group 
activities. The concept of teamwork applies to any group 
activity. There is another terminology which should be distin
guished from QC Circle, that is, a QC team. The word 
"teamwork" may sound as if it is associated wirh a QC 
Team. So new terminology such as "circle work" may have 
to be introduced to describe good teamwork in QC Circle 
Activities. Since such a new word may add to the confusion, 
a conventional word, "teamwork" will be used in the follow
ing paragraphs. 

(1) Common alms 
Good teamwork cannot be expected, if each member of a 

QC Circle has a different aim for circle activities. Each 
member will take actions toward different aims, and naturally 
teamwork fails. 
. Aims and objectives of operations may by necessity differ 

from one another. But the aims and objectives of QC Circle 
Activities described in Chapter I are common. When circle 
members underst-.nd the common aims and objectives of the 
QC Circle, they will be prepared to carry out QC Circle Ac
tivities with good teamwork. 
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If follows therefore thul QC Circle members should thor· 
oughly understand the aims and objectives in order to im
prove teamwork in circle activities. 

(2) Understanding the basic idea behind QC Circles 
.-\cth·ities 

The basic idea behind QC Circles is the core and the high
est order of philosophy regarding the QC Circle which one 
can reach by means of reason. Chapter I has already referred 
to the basic idea. 

All the members of QC Circles should understand the 
basic idea and carry out their activities with confidence and 
belief. Teamwork will be generated from there. A circle 
leader must be able to understand and communicate the idea 
to other members so that they can also understand the idea. 
Or members can discuss this subject in QC Circle meetings. 

I! is important to establish the basic idea among the circle 
members. 

(3) lmpro,·ing communication 
However bright one may be, and however willing one may 

be. one cannot do a fine job unless one is aware of what one 
is supposed to do. 

Poor communication among QC Circle members, be it 
flow of information, notification, announcements, not only 
impairs teamwork but also causes emotional friction. People 
may say "why should I do this? No one informed me of 
this," or "why did you do this? You need not do this." 

Teamwork can be improved through good communication, 
making every member aware of the aims and objectives of 
their circle and of each other's ideas and actions. 

- 3~-

e 

i 

. 
' 

L,1 T1" Ro/1 of QC Cl'"'' Ltadm 

The best wuy to facilitate communication is to hold QC 
Circle meetings where the members can talk to each other. If 
meetings cunnot be held, information can be circulated in a 
written form. 

(4) Leadership of a QC Circle leader Is necessary • 
Teamwork will be greatly affected by the leadership of a 

key persor. in the QC Circle Activities, i.e., a leader. 
As described in 3.2.1 circle members will be pleased to 

take the actions intended by a leader if the leader has lea
dership qualities. Teamwork will be generated spontaneously 
under good leadership. 

(S) Time and patience to talk it out 
Ten people have ten different faces and ten different 

opinions. Everyone acts differe~tly. Under these circum
stances different ideas and actions must converge in order to 
achieve the objectives of QC Circle Activities. Otherwise 
teamwork does not function. In order to resolve differences 
members should talk to each other and understand what 
others are thinkin~. and also divide jobs required of QC 
Circle Activities according to the characteristics of each 
member. 

People mriy not understand the first time. But they will 
eventually understand if they talk it over many times. 
"Misunderstanding (GO-KA-I) will disappear after talking 
live times (GO-KA-0," so the Japanese pun goei:. 

To talk with patience is a basic principle of management. 

2 .2.3 Leaders train circle members 

Companies usually provide training for foremen and QC 
Circle leaders. But not many companies train all circle mem· 
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bers directly. Leaders can train members or members can 
train themselves in their study mee1ings. 

(1) Teachers (leaders) should have better knowledge and 
skills than students (members). 

Water nows from high to low. Education is lhe same. A 
leader's prerequisite as a teacher is to have a higher level of 
knowledge and skill on the subject he teaches. If he does not 
posess such knowledge now, he can study and acquire ii. 

Circle leaders should be prepared 10 undern1ke thut task 
and make the effort. 

(2) He must study 5 to 10 times harder in order to teach. 
He should thoroughly understand what he is going to 

teach. He has to study live to ten times harder than those 
who learn from him. Teaching provides a good incentive to 
study. QC Circle leaders are encouraged to take advantage of 
such opportunities to teach, and develop their ability and self· 
confidence .. 

3) Teaching by practical examples using QC methods 
Members education should not be limited to teaching 

knowledge to a group of people. Teaching must take place in 
the workshop using data and actual jobs, so that methods of 
applying various techniques effectively in the workshop can 
be taught. 

What is important is not theory but the application and ef
fective use of the theory. Only a leader and circle members 
can use tilis approach to education as they are very familiar 
with their workshop. Rather than giving a lecture to a group 
of people, a leader should teach circle members by talking to 
them at QC Circle meetings. 
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4) Subjects 
The essential elements of QC Circle Activities described in 

Chnpter 2-7-2, lhe 3 concepts and 7 1ools on QC me1hods 
Par(tO diagram, causes and effect diagram, stratification and 
check sheet, should be taught firsi. In addi1ion, if possible, 
lhe histogram, scatter diagram, x-R con1rol chan, p control 
chart, and pn conirol chart should be taught. 

2 .2.4 Training of sub-leaders 

Success or failure of QC Circle Ac1ivi1ies depends greally 
on 1he abilily of a circle leader. His ability includes engineer· 
ing and management technology as well as the techniqut:s 
needed to opera1e a QC Circle and to deal with human 
relations. A good circle leader must study how to operate a 
QC Circle, and also acquire leadership through experience as 
a leader of a QC Circie. Leadership cannot be mastered only 
by study. It can only be learned through experience. A leader 
therefore must learn through experience the skills required 
in the running a QC Circle. 

Leaders cannot be trained overnight. Leaders should try 10 

train future QC Circle leaders on various occasions. As QC 
Circles merge or divide into joint QC Circles, sub-circles and 
mini-circles, the need for leaders increases. Training sub· 
leaders is important in order to educate a successor to 
foremen, assistant foremen and circle leaders and also to acti· 
vate QC Circle Activities by dividing smaller circles such as 
sub-circles and mini-circles. Another merit of training sub
leaders is to prevent mannerism. If the same leader stays on, 
he tends to repeat already established patterns. Young and 
active sub-leaders can provide a check against mannerism. 
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Positions of leaders 

figure l.l shows the positions of leaders in 3t0 companies 
as of 1976. The highest figure is 52%, "foremen" and the 
second is "workers". They are the cc..re of QC Circle 
Activities. Super"isors account for 6%. During a transitional 
period. super\'isors may play the role of leaders. but efforts 
must be made to shift the role to foremen and workers. 

What should be done to tra:n sub-leaders? 
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(I) Writing an instruction describing the role and functions 

of QC Circle leader. 
lt takes too long to truin a leader only th~ough experience. 

Leuder's Job Instruction can be formuh11ed and 1augh1 10 

candidates. Al the same time a leader can delegate his author
ity to u candidate from time to time so that the acting leader 
cun hnve som.:: experience. In a short while candidaies will ac
quire the necessary qualifications to become a good leader. 

Who should write such an instruction? A circle leader can 
choose to consult with the stuff, or he can do it himself. If he 
can do the latter. he has already become a full-nedged leader. 
Writing un instruction as to how his job is carried out serves 
two purposes. Or.e is to have an instruction, and the other is 
that a leader has a chance to think about what he is doing and 
to review the way he serves ;1s a leader. 

(2) Rotating the leader's position 
At the introductory period foremen, supervisors, usually 

become QC Circle le11dcrs. Circle leaders develop themselves 
while serving both as the foreman and as the leader. 

In order to train sub-leaders. foremen may retire from the 
leader's position and remain in the circle as an advisor or a 
promoter. One member of his circle will be appointed a 
leader or a chairman of QC Circle meetings. Members are 
thus given a chance to be trained as a lender or a sub-leader. 
After serving in this post for half a year or one year. they will 
return to the position of circle member and another member 
will have a chance to become a leader. Several sub-leaders 
can be trained in each circle by this method. Once the;· ex· 
perience the leader's position, they will better understand the 
difficulties a l'!ader encounters. When they return to the posi· 
tion of circle member, they will be prepared :o cooperate 
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with a leader and engage in circle activ:tics positively. QC 
Circle can be smoothly run in this manner. 

1.3 How to Hold QC-Circle 1\-leetings 

l.3.1 QC Circle meetings 

Some people misunderstand QC Circle Activities thinking 
they simply entail the holding of QC Circle meetings, but 
tht'.' are right in the sense that circle meetings are an essential 
element of the circle activities. Meetings enable the members 
to talk to each other. which is the basis of management and 
control. arid to communicate information and to practise 
r.iu tual-developmen t. 

As the nature of QC Circle Activities is such that it is 
desir~ble for all the members to participate in important 
meetings and present their ideas and opinions, there are 
several problems which arise in the way the meetings are 
held. 

The following points should be considered in holding a 
meeting. 

(1) How long should a meeting take? 
The duration of one meeting depends upon how and when 

a meeting is held and the interval between meetings. Some 
circles may hold a five-minute meeting every morning when 
they are supposed to meet anyway according to a company 
practice of holding morning meetings. A thirty-minute lunch 
time meeting every Wednesday. two hours after working 
hours on the first Monday every month, or in other ways 
circle meml:lers think fit. There is no generally accepted way. 
Small and acti\'e circles may act smartly and hold meetings 
whcne\'er they can. during shor: breaks in the workshop 
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when there is no urgent work to do, longer breaks on the 
lawn or bench in the garden, or taking lunch together on the 
same table. Every QC Circle should find its own way accord
ing to the conditions of their workshop. 

Figure i .2 shows the result of 1976 questionaire survey 
covering 360 Japanese companies on the duration of one 
meeting. The majority, 55%, hold a meeting lasting between 
31 and 60 minutes, followed by 30% between 61 and 120 
minutes. 
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31to so 
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61to120 Below30 No answer 
minutes 

Fli:.z .2 Duration of one meeting 

Taking this data as a reference, most of QC Circle seem to 
hold a meetings of between 30 minutes and 120 minutes in 
duration. 

However, as a general rule, every circle should try to limit 
the time of one meeting to two hours, and preferably to one 
hour. 
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(2) When to hold a meeting. 
Some circles still hold meetings outside working hours, but 

most circles hold them within working hours. Among those 
meeting outside working hours, most circles meet after work· 
ing hours. There are some circles which hold meetings 
during breaks or before work starts. One should remember 
that married working women and working students studying 
in evening classes at senior hight schools do not favour 
overtime. 

The rule is to find the most appropriate time zone for the 
workshop and the circle. 
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Figure .l .3 shows the result of 1976 questionaire covering 
360 Japanese companies on when QC Circle meetings are 
held. "As appropriate", the sec.:ond from the right, means no 
fixed pattern, i.e., choosing outside working hours or within 
working hours as appropriate. 

Each cirde can choose the most suitable time using the 

data as reference . 
Figure~ .4 shows 1976 questionairc survey covering 290 

Japanese companies 011 whl·11 1 )C Circle meetings are held, if 

held outside working hours. 
"After work" accounts for the largest percentage, under· 

standably because people can devote themselves to discussion 

without being disturbed. 

6% 
Irregular 
, 1% 

Day ofl 3% 

Before work 3% 

Shill change 1 % 

Alter work 
76% 

Fl1. 1..~ When do you hold QC Circle meetin1s, If held outside 

worklnc hours? 
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Figure 2 .5 shows the 1976 survey result on how often in a 
month the meeting is held. 
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(3) Interval between meetings 

Most circles hold meetings once or twice a month, though 
frequency varies depending on the theme or subject a particu
br circle is dealing with. Once or twice a month intervals 
seem adequ·ue to allow each circle member enough time to 
investigate and study ii" uetween the meetings. Some circles 
prefer shorter intervals and shorter meetings to provide all 
the members an opportunity to share the results of individual 
activities as promptly as possible. One might think that a 
brief meeting of 5 '.Jr I 0 minutes held whenever appropriate 
is not a "meeting". But the significance of a meeting lies in 
the substance however short the time may be. 

- 4~-

) 

} 
.• 

e 
~ lfow 10 Ho1' QC Cl"I' M1rtl11p 

Again the rule is to find a way most suited to the features 
of each QC Circle. However, frequency of the meeting is one 
of the measures of the level of activities. Active circles hold 
meetings more than once a week, while inactive circles may 
hold a maximum of one meeting a month. 

The interval between meetings cannot be considered sepa
rately from how long one meeting takes. These two factors 
should be incorporated in planning the schedule of meetings. 
It is generally ~onsidcrcd more desirable to hold short and 
frequent meetings. 

(4) Allowances associated wlth QC Circle meetings held 
outside working hours. 

QC Circle members will naturally be interested in whether 
they are <>f'ling to be paid for circle meetings held outside 
working hours. Although QC Circle Activities are carried out 
voluntarily, the activities arc relatad directly to the company, 
except that is the time used for studying. It follows therefore 
that some renumeration is due. However there are some 
companies which do not pay allowances. Moreover tht'rc arc 
many QC Circles actively engaged in circle activities even if 
they arc not paid allowances for participating outside working 
hours. There arc some QC Circles whose members believe 
that they should not receive allowances for fear of losing 
voluntary of the QC Circle. 

Allowances are paid under various titles; overtime, educa
tion allowance, meal allowance, refreshments allowances etc. 

Figure 3.6 shows a 1976 survey of 322 Japanese companies 
on the question of allowances for QC Circle meetings held 
outside working hours. 
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Fic.,. .. 6 Are allowances paid for QC Circle meetincs held outside 
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Figure 3. 7 shows survey of 260 Japanese companies taken 
in the same year on the type of allowance paid for QC Circle 
Activities held outside working hours. 

(S) Where to hold meetings. 
As a rule, QC Circle meetings should be held in the work· 

shop where the circle members work, because products and 
data to be used in the meeting are easily available. It is orten 
said that "Quality Control :s the control based on facts". ll 
implies the importance of using data and observ: ·g products 
ana the workshop problems on the spot. 

However the meeting place need not be limited to the 
workshop as QC Circle Activities have many facets. 

For example, a QC Circle compcsed of only women decid· 
ed to hold their meeting one day in a downtowl'\ bar to spend 
the prize money awarded to their circle. The meeting turned 
out to be a great success and added momentum to their 
activities. Another circle whicli was becoming stagnant decid· 
ed to hold their meetings in the houses of the members in 
turn, so that their QC Circle can be participated in by the 
members' families. This circle was later awarded a prize by 
the company president for their remarkable contribution. 

These examples teach us how important it is to choose 
meeting places according to the circumstances. 

(6) Should meelln&s be held when members are busy with 

work? 
People often say they cannot hold QC Circle meetings, or 

cannot attend meetings even if meetings are held, because 
they are too much occupied with work. But they canno1 
excuse themselves for not holding meetings becau~e ttiey are 

busy. 
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The reasons are: 

I) QC Circles are needed because people are busy. 
It is understandable people sometimes feel 1hey are 
too busy io spare any time for QC Circle meetings. If 
they continue to work without changing lhe methods 
and procedures of operation, there is no way to in· 
crease production witt-:>ut working longer h.Jurs. 
They must work harder in order to get higher wages, 
but might end up having no raise. 
Operation must be changed in order to reduce time, 
increase efficiency of operation and therefore get a 
raise. QC Circle Activities be1:ome necessary fo~ this 
end. Someone must take the initialive 10 break lhe vi
cious circle of not holdir.g QC Circ: .. meetings because 
they are too busy and keeping busy because QC Circle 
meetings are not held. Somewhere in this cycle the 
tide should be changed to a propitious circle by hold· 
ing -meetings and carrying 01.11 QC Circle Activities 
despite a tight work schedule. Supervisors and manag. 
ers must assist in this e/Tort and motivate circle mem
bers by squeezing out some time for them to engage 
in circle activities. QC Cirde members should appreci
ate the importance of holding meetings and take posi· 
tive steps to get the supervisor's assistance. 
Once a meeting is held for a brief period, the next 
step will develop by itself. 

2) Breaking the status quo. Never lag behind the progress 
being made in the world. 
Productivity is increasing every minute. Maintaining 
the present level means a relative decline against 
competition. 
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EITorts must be made ccntinuously to break way from 
the present status and keep progressing, to keep up 
with the progress in the world. How can he keep pro
gressing if he winces when he is busy and says "QC 
Circle meetings cannot be held because work is 
tight". People should understand that QC Circle Ac
tivities are lhc driving force for the survival or a 
company. 

3) Problems arc everywhere. 
In this changing environment wh~re progress and de· 
velorment continues, new problems arise always in 
the workshop and the company. Those who cannot 
sense these problems cease to progress. 
QC Circle is characterized by making people always 
aware through its activities of quality, problems and 
improvement consciousness. QC Circle meetings 
motivate the members to become aware of these 
consciousness. 

4) Choosing a time for meetings convenient to the 
members. 
Each member has a differenl scheduit: of his own. 
The dilTerences will be magnified if QC Circle meet· 
ings are planned for after working hours. 
A time for a meeting should be carefully selected by 
asking each member's opinion so that the time will be 
convenient for all the members. The meeting time 
should never be determined unilater.illy for the conve
nience of a circle leader, or for some selected people. 
One good way is to set a certain day of the week so 
that every member should make elTorts to plan their 
schedule accordingly. 
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(7) Meetings of a QC Circle whose members go to evening 
classes. 

Not all the members can attend a meeting held after work. 
If some of the members go to evening classes at a senior high 
school, take courses, practise sports in a company sports 
club. attend a meeting at a cultural club of company etc., the 
following points should be considered: 

l) Everyone should bear in mind that all the people in 
the same workshop are members of a QC Circle. 
"If someone cannot attend a meeting, C)(pel him from 
our QC Circle." This is not the correct approach. "All 
the members in our workshop are the members of our 
QC Circle." This is the bas!c idea on which a QC 
Circle should be managed. 

2) Select a time when most members can attend. 
A meeting can be scheduled for a break period or 
some selected time periods after work when most 
members can attend without much difficully. 
However, attention should be paid not to inconve
nience the majority for the convenience of a few. 

3) Find some ways to communicate and share informa
tion with those who could not attend a meeting. 
It is of course desirable to have everyone attend a 
meeting. If someone could not attend due to una
·1oidable circumstances, a QC Circle leader should 
contact him and ask his opinion verbally or in writing. 
To repeat the basics, one should always remember 
that all of the members of a workshop belong to the 
same QC Circle. 
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(8) Meetings In a workshop operating a shift system 
Many of the workshop working a two or three shift per day 

find it difficult to hold meetings together. The following 
points should be borne in mind . 

I) Leader's meetings for belier communication . 
Generally each shift forms one QC Circle. The prob
lem is how these circles can communica1e with each 
other. One way of solving this problem is to hold lead
ers meetings to exchange information and opinions. 

2) The theme or subject to be dealt with can differ form 
circle to circle or there can be a common theme. 
If each shift forms one circle, there will be several cir· 
cles in one workshop. The theme of each of these cir· 
cles needs some attention. 
There is no general answer, because each workshop 
should find its own solution to the question of theme 
selection. There is no general practice either. Some 
workshops choose to adopt a common theme for all 
the circles, and some others choose different themes. 
It seems, however, that it is more convenient to run a 
circle by choosing a different theme. 

3) QC Circles communicate between shifts by means of a 
notebook, a blackboard, a memo etc. 
Good communication is needed between QC Circles 
in a workshop working different shifts, whether or not 
they arc working on a common theme. Good com· 
munication about the QC Circle Activities of each 
group serves many purposes. The vehicle for com
munication can be a blackboard, a notebook, or a 
leader or someone in charge can communicate 
verbally. Good communication has resulted, for 
example, in one fine cause and effect diagram jointly 
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made by two circles each of which contributed its own 
ideas to the diagram during its shiit. 
Items to be entered in a communication notebook are 
as follows. 

I the state of progress 
2 requests for taking data 
J requests for opinions 
4 data taken by the shift 
5 cautions 

l.3.2 Brain-stonning 

This word may not be familiar to QC Circle members. This 
method has been used often in recem years, in the workshop 
and by QC Circles who wish to reach good and reasonable 
conclusions. Once learned, it is nor a difficult technique. It is 
an effective method which can be quite useful for QC Circle 
meetings to adopt. 

Brain-storming is a free discussion based on the following 
rules. 

1) Everyon" should speak. 
Brain-stormin6 : .. one of the methods which allow all 
the memt-ers to speak in a QC Circle meeting, and to 
draw a valid conclusion. Everyone must speak, and 
everyone should be given a chance to speak. 

2) Brain-storming induces ideas like a chain reaction. 
One person's idea leads to the second person's idea, 
which induces the third person's idea. Ideas develop 
on this basis. 

3) The theme or goal must be clearly stated. 
The subject of the brain-storming session should be 
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clearly understood from the beginning, otherwise dis· 
cussion may deteriorate into chatting and complaining. 
The goal of discussion should be roughly determined 
beforehand, i.e., the level and nature oft~~ conclusion 
must be predetermined. It is also important to set the 
time for discussion. 

4) Chairman and secretary must be elected. 
For effective brain-storming a chairman mwu be elect
ed to coordinate the procedure. A QC Circle leader is 
suitable for this position in the case of a QC Circle 
meeting. A chairman has the following tasks. 

1 To give everyone a chance to speak. 
2 To restrain people who speak too much. 
3 To encourage people to speak out. 
4 To restrain argument, at least at the beginning 

of the discussion. 
5 To draw a conclusion if possible. 

A secretary takes a recc.rd of the discussion summariz
ing each opinion brieny. A good way of taking a 
record is to use a large sheet of paper stuck on the 
wall for everyone to see, and write in what has been 
said, in the order it has been said. The entire discus
sion can be summarized at the end. 

5) Panh:ipation of all those having an interest in the 
theme. 
It is desirable to have everyone who is interested in 
the theme to participate, however there is an optimum 
size of group, that is, less than ten. Six or seven will 
be more desirable in some cases. The number should 
neigher be too large or too small. On the other hand, 
unless everyone interested in the theme is 
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participating, essential parts of the theme may not be 
covered, a conclusion may be biased or those who 
could not participate might turn their backs on the 
findings. 

6) Free discussion; one should not argue or oppose. 
The most important rule of brain-storming is to allow 
everyone to think and speak freely, and never to deny 
or orpose what has been said by others. 
In the presence of supervisors and engineers in the 
discussion group, peoi;le tend to hesitate to speak, or 
stop others in mid-spee1:h saying, "that is not the 
case.". Free flow of speech will be stopped and the ef
fects of brain-storming will be reduced greatly. A QC 
Circle leader who serves as chairman should restrain 
himself and not speak much to facilitate Lhe now of 
discussion. 
Importance of free discussion, free from conventional 
ideas, must be emphasa:ed :n brain-storming. 

7) Summarizing discussion in the form 1.Jf a cause and 
efTect diagram and Pareto diagram. 
A cause and efTect diagram is a useful means to sum
marize ideas and points raised by the group. The chart 
highlights missing points and duplicat;'ln, and helps to 
sum up the discussion. A Pareto diagram is also 
useful depending on the nature of the problem. 

8) Selection of important causes 
There are many causes (factors) contributing to a cer
tain efTect Discussion should be limited to some im
portant causes. It is best to select these through discus
sion among the participants of the brain-storming 
session. 
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9) Determining the trial procedure of important causes. 
Quality Control is meaningless in QC Circle Activities 
so long as it remains only as knowledge. Action gives 
meaning. Any conclusions drawn from brain-storming 
must be implemented. The conclusion relates to im· 
portant causes contributing to the effect. These causes 
must be taken care of in relation to the conclusion. 
The procedure for trial actions should be determined 
according to the principle of SWs I H. 

l Why? 
2 What? 
3 Who? 
4 When? 
S Where? 
6 How? 

Actions are take:l in consultation with supervisors and 
staff on how to t~y the ideas out, to deal with impor
tant causes. If the etTect is improved as a result of this 
trial, brain-storming completes its cycle. If the effect 
was not improved, brain-storming is repeated on rhe 
same subject. 

.Z.J.3 Selection of a theme 

Whether a theme is adequate or not affects the operation 
and the results of QC Circle Activities. 

There arc some QC Circles which have lost momentum on 
the way because the theme was either too big or too difficult 
for them. 

The following points should be borne in mind when select· 
ing a theme. 

- flfr 

e 



e 
z.. l'rwfi~u/QC Cirrlr At1i-.i1iu 

(I) Familiar themes 

A theme which is familiar to lhe members will interest 
them. Active cootribu1ion by all can be expecled, then a 
problem can be more easily solved. All the members willingly 
take part in QC Circle Activities. The circle will progress and 
become active. 

(2) Common themes 

A common theme can involve everyone. Everyone has 
something to say. 

Figure 2.8 shows a result of the J 976 survey of 360 Japa
nese compaines on "the categories of themes". Table 3.1 is a 
breakdown of each category. This data will give some hin1s 
for the selection of a theme. (N = 839, because each company 
mentioned several themes.) 
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Table..:f .1 Breakdown of Each Category 

1 Quality reduction of defectives, quality 

I 
~ 

Improvement, prevenllon or 
complaints, reduction of out of 
control, reduction of dispersion, 
holding the ~tale of control 

. Cost reduction or expenses, reduction of '" man hours, effective use of time, 
reduction of time, material savings, 
maximizing use of material 

-
3 Equipment failure prevention, automation, 

lmporvement of jigs and tools, 
Improvement or layout, labour 
saving 

4 Errors careless mistakes, accident, 
Inspection errors, lnform'\tlon errors 

5 Efficiency output, working time, timing, 
production control, Improvement of 
delivery, procedure streamlining 

6 Control stand.irdlzatlon, action, control 
points, prevention of recurrence, 
audit, severe control 

7 Study method of holding meetings, QC 
education, technical training, 
upgrading, plant visits 

---
8 Safety and fatigue, good arrangement, 

environment Improvement of environment, nfety 
and health, pollution 
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9 I Morale 

1 0 I Operation of 
I QC Circles 

I 

11 Others 

human relations, enhancement of 
morale, ..-lialogue with supervisors, 
activation of suggestions. reduc:ion 
of absenteeism 

mutual visit. QC Circle conference, 
selection of a theme. organizing, all 
participation, joint c11'cles, method 
of holding meeti:igs, men vs 
women, shills, age differance or a 
wide spectrum of age, difficult 
experiences, part-time workers 

policy, the way it should be, familiar 
problems, improvament ol clerical 
procedure, understanding the 
present status 

The ide:il slate of QC Ci~C:e Ac1ivi1ies is IO have everyone 
panicipate and contribuie his opinions. Individual will should 
be reflected in the group will. All the members should be 
able to accept what has been decided by the circle. A good 
start takes us half way to suc::ess. Once an appropriate theme 
is selected and QC Ci:cle Activities start running on the right 
track, even a theme which is not common to all the members 
can be handled. Step by step they can challenge themes of a 
higher standard. 

(3) Simple themes 
Everybody knows that the easiest equation should be an

swered first in a written examination. If an examinee sta~ts 
with a difficult question. he may not be able to answer a 
single question, or he will become nervous and unable to ade
quately solve even the easy ones. 
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~.J How to Hold QC Cirtlt M111ln11 

QC Circle members are strongly advised against tackling 
difficult problems from the very beginning, for they might 
lose confidence. 

QC Cirele Activities gain momentum wher. good results 
are achieved on simple themes. self-confidence will make it 
possible for the circle to handle difficult themes. 

(4) Enmples of the theme 
The name "QC Circle" should not necessarily limit the 

area of themes to Quali~y Control. Needless to say. quality 
questions should not be forgotten, but many other problems 
of the workshop can be taken up as a theme. 

The following are examples of such themes. 
I) bright and happy workshops 

One third of our life is spent on the workshp. It is un
fortunate for the workers if their workshop is dark and 
unpleasant. It is a good id~a to study the theme, "how 
to create a bright and happy workshop" 

2) operation of a QC Circle 
This theme can be taken up many times, as this is a 
basic theme in the running of QC Circle Activities. 

3) quality issues 
This is at t'ie heart of QC Circle Activities. Any work
shop has quality problems which can be used as a 
theme of QC Circle Activities; prevention of 
defectives, improvement of yield, improvement of 
quality, prevention of errors, fool-proof devices. im
provement of operation etc. 

4) safety issues 
"Safety first" implies the importance of maintaining 
safety in the workshop. Accidents causing casualties 
must be avoided at all cost. There are many safety 
issues in the workshop such as good arrangement. 
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5) cost issues 
Effect is often measured by a reduction of costs. A 
QC circle which cannot understand what cost means, 
or which cannot calculate cost will be in trouble. Cost 
is often used as a measure to evaluate the results of 
QC Circle Activities. Cost is an important subject to 
be taken up as a theme. 
There are numerous issues related to cost in the work
shop such as prevention of defectives, improvement 
of yield, saving of expenses, reduction of man-hours 
and maximizing use of material by belier material 
layout. 

6) operational efficiency and improvement 
Thert! are areas for improvement everywhere. One 
should open one's !!yes and be pr'epared for 
improvement. Potential areas are, belier yield, dif
ferent operation methods for increased efficiency, re
duction of waiting time by belier production control 
and introducing jigs and tools or mechanization and 
automation of manual work. 

7) manufacturing conditions 
Control and improvement of factors related to manu
facturing such as operators. materials. parts, 
machines, jigs and tools, :=lstrumenta!icn, operation 
methods, measuremen; Jnd ~1mpling methods and op
eration environment 
Work on the shop floor is the governed by these 
factors. The basic concept of Quality Control, or Con
trol is an attempt to achieve a good result by keeping 
these factors (causes) under control. Control and im
provement of these factors are the central themes of 
QC Circle Activities. 

-J'f-
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(5) How many themes, I.e. problems, should be solved 
each year. 

There is no definitive number, because it depends on how 
big and how difficult the problem is, how often meetings are 
held, how long one meeting takes, etc. However it is desira
ble to solve two problems, and four if possible, each year. 

Figure 3. 9 shows a result of the 1976 survery of 360 Japa
nese companies on, "the average number of themes solved 
over a year". 
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Fig.) .9 Number of themes solved over a year 

(6) Registration or a theme 
A theme, i.e. a problem, should be solved by the QC 

Circle which selected the theme. However it helps the circle 
to solve the problem if the theme is officially registerd with 
the company. 
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Registration makes the theme known to the relevant orga
nizational levels and positions. Also, QC Circle members will 
be motivated to carry out their activities according to a plan 
and schedule because they are aware the their theme has 
been officially registered \\·:th the company. 

(7) Reporting completion or a theme 

A theme will be terminated when the expected goal has 
been achieve. Circle members should confirm completion of 
theme and announce termination. It is advisable to report to 
the relevant organizational levels and positions that the 
theme has been completed. 

Figure 3. 10 shows an example of QC Circle Activities' 
report form. This form is used both for registering a theme 
and reporting relevant organizational levels and positions. 
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J. Self-Evaluation of the QC Circle 

3. .1 Setr-evaluat\on and setr-rerl1ictlon 

QC Circle members must review both the method:; and re· 
suits of 1hcir ac1ivitics from time lo time, self-evaluate and 
sclf·rcflcct their performance and correct mistakes if any. 

QC Circle Activities cannot move on without checking the 
course. Most QC Circle need adjus1mcnt, chc.cking against 
the original plan. There arc two types of self-evaluation. One 
is the evaluation or each theme, and the other is of long·lcrm 
activities. 

(1) Them' self-evaluation 
Every QC Circle must have a plan for activities. Each stage 

or the development or the circle should be compared with 
the plan, and progress evaluated. 

One method of measuring progress is in terms of figures, 
for example, the number of improvements, percentage im
provement of yield. 

Another measure is methods and processes, for example, 
whether or not the study of cause and effect diagram has 
been completed. Whether the process of study was 
satisfactory. 

Both the process and results of QC Circle Activities need 
checking against QC Circle Activity plan. Figure 3.10 (p.103) 
"QC Circle Activity Plan and Report" and Table 3.3 and 
Table 3.4 check list i:an be used as references. 
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(2) Conlinuily; whether QC Circle Aclivilies are conllnu
ously carried out, as an inle&ral para or dally workshop 
operation. 

QC Circle Activities con1inue as long as the workshop 
exists. A QC Circle does not disintegrate or cease to function 
when one theme has been completed. Members tackle one 
theme after another. Ac1ive circles solve 2 to 4 problems 
(themes) per year on the average. Some of them solve more 
lhan 10. 

QC Circles do not separate daily workshop operation. 
Everything that happens in the workshop is part of QC Circle 
Activities. Any time a problem is identified, all members get 
together. as QC Circle members should do, and study the 
problem applying the QC Cir:.k approach. The themes of 
such a QC Circle are studied and solved, and daily operation 
is also handled by the circle. One foreman said to the writer 
that his workshop cannot do anything without the QC Circle. 

QC Circle Activitit!s are not "in addition to" daily work· 
shop operation. So far as the members feel that they must do 
something extra called "QC Circle Activities", their activities 
have not yet matured. 

The QC Circle Grand Prize was established to commend 
QC Circle which carry out their activities continuously and 
constantly. 

Table 3. is a check list used to evaluate the level of activi· 
ties from the standpoint of continuity and to what extent QC 
Circle Activities arc integrated as a part of daily workshop 
operation. 
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Tab)e 3.J Self-check list or QC each theme (example) 

ITEM CHl!CK POINT 

['.~~ I. llleme I I Old aM cwcte memll.,• d1tcuH 11101ou9111y? 
llllCllOn 'I Old memll•11undel911nd111• D•Ograund •nd 111c1i1tm1 ol 
120 po1n11I 111• lll•m•? 

31 W11 Ill• ellec1 V1lu111111 

2. pelliCICll• 11 Old cwcte me11111e11 willingly p1111cop11•1 t 20 I inn 21 Wu 111• coope111t0n ol 1e1e .. 111 dep111men11 ••Qu .. l•O 
120 p0<nlll wllen11aeHHty1 10 

31 did 111evan1 depa11men11 cooper••• w1111ngty? 0 

3. p1ocedure ITl!M I CHl!CK POINT MARK 
l•O po1n111 

1. ac11oevemenl ol 11 Wu Ill• 9D1I aclloeved? 

E'~ 
- •O 

Ille goal 21 Wu 111e goal adequall? 
00 PO<nltl --

2. 1n1ly111 •I Wu 111• d•ll 1ull1Ci111111 

~ ·: 
... 30 

110 00111111 21 WH Ille deplll DI 11111)'111 
HlllllCIOty? 

31 Wtra QC m1111oe11 
•llecltv•l"f applied 1111111 
analya11? .,._ ___ 

3. QC C11cte 1 I Wu 1umwo1k •-1 
E 

~ ... 20 
1Chv1ltel 21 Were lhl memlltll 3 
IS pa1n11I coope1a11ve? 0 --

•· conll111111oon 11 W•te IM Ille IHUU 

t 
s - 10 

IS pa1n11I conr111111d? 
21 WU Ille PIOllltm Cle lily 3 

uMtttlOOd al 111111111• ol 
co11l~111111on? 0 

S. 111nda1d11a11on • WH evetylllint 

t'~ 
- 0 

110 poin1'1 n1cu .. ,., done 10 
11111111111 con110111a1e? ,___.. 

•· 1pp1tca1t0n 11 Wtrl Ille 1pp101111a11 llClllllQUH appl1•d 11Hell111P 01 

E ~o or 111• 1n1i.,11a? 
llClllllQUH 21 We11 oc and II! l•ClllllQUH lllHll•••Y II Nd? 
110 PO<lllll 31 w ... 1111'1 unlQUI IPP~ClllOnl ol llClllllQuH'I 

S. lllllllCI- 11 doe1 Ill• tulM"'''°r 1ecogn1111111 •Hecla? t: or 21 OoH Ill llllnk Ill• ICllV~I .. well 11111lacl0ty 
aupe"'lao19 u QC Core It ACltvtht1? 
110 llOINal 31 1111e 11111lltd w1111111e anlluO• and 

perlorma11ce ol 111• OC Circle lt1d11? 
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- -·-· 

e 



e 

Table 3. Self-e,·aluation check list of long-term activities 
(e>:ample) 

! ITEM I CHECK POINT , EVALUATION 
Good I Av. I Bid 

1 I r-
i 1 

1 
(I) cre11ing 11 bro;il\I wOtklhOP 

1 w0tks!'\op 1121 upgr1d1ng eng1nee11ng 1ecl\nology 
environment · (Jl 1mp,ovemen1 or delecl1ve 11110, yield and 
; I ellic1ency 
j j (4) 1mprovemen1ol111ene11nce r11e 

1 
(tecluchon ol 1b111n1eesml 

j '(5) Hlely 
I t 

I 2 
I 
' mo11va.hon 

' 
olmembe1s 

J 
; A(lm1n1s1t1· 
'1oonot 
' ; OCCirclc 
i AC!ivol•es 

I 

! 

i l 11 Are members m041v1leCI 10 carry oul QC 
I Circle Achv1hes" 
; l21 Oo members underst1nd OC Circle 
; Activ1he1? 
I 
i lJI Oo they make ellons 10 C1eve100 
I themselv.n., 
, toll proo1ems·consc1ou1ness Are llley 

becoming m0te 1w1re? 
: !SI IS 1r;11n1ng sulhcoenl 7 

I 
j ( 1 l ondepenaenl ind vOlun11ry? 

I (2) IHdersh1p Is 11 Qood? 
(Jl coooera1oon 1nd coordin11ion 1mon11o 

I 
members. GOOCI? 

(4) gu1dlnce ol 1uperv11011and11all. 
Approo111le? 

I (Sl sludy1ng 1 Iheme. On schedule? 

4. \ ( 1 I Are mteMQS held as planned? 

I
I QC Core le i 12l 11111ere any 1b1en1eeam or 11111111v1I? 
mee1ongs lJl Ooes 11veryone 1peak? 

!41 Ooes everyone cooperate Cluring tlle 
, proc11dure ol 1 meehng? 
l 151 la everyone 1nl0tme<1 about anc:I L unoersu1ne11 !lie conclu110na ol a meeting? 
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·~ ITEM 

s. 
Hleclion 
011 lhlml 

e. 
plan anc:I 
proce11ol 
PIObltm 
solution 

7. 
conlirmauon 
olreau111 
ind 
pr11v1nlion 
011110-o•r 

a. 
aurnmary 
of 1111 
IHUlll 

9. 
1chon110 
lllkOtlll 
nl•l llep 

e 
J S,lf•ENllMtiofl of 1111 QC Clrt/1 

-
CHECK POINT EVALUATION 

GOOCI AY. B1C1 
-

I I) 1111 Hlectec:I Yolun1111ly' 
(;?) II ii in c:onlorm1ly Wlfh Ille IUPl"'llOl'I 

POllCIH? 
(31 11ii1uilod lo Ille 1blhly ol membe11? 
1<11 la lh• goal c:111r? 
ISi la ii Hlecled 11111ng 11111ton1 wilh olher 

dep1rtm1n111n10 con11c:1enion? 

I 11 Is 1v1ryon1 involved in Ille 11rocea1 ol 
m1king 1 plan? 

121 11111e plan 1mplem1n11bl1~ 
131 Ooe1everyone111111 •role? 
l<ll l..r11echn1QuH properly applied? I l!ll 11111mwork in problem solving good? ----
I I) W11 llll plan IOlloweCI? 
121 W1111111ll1ct properly evaluatllc:I? 
131 W11111111 improv1mtnl 1d111 underllood 

and accepted by th• p1opl1 lntereat1d or 
11t1c11d? 

l<IJ WH 1111 rHult OI improvtmtnl 
111nd1rd1ztd? 

ISi Are m1mbet1 well inlormld aboul cllangea I I and lmprov1m1nt? 

( 11 0011 1111 report 1umma1i&1 tll1 proc111 
111 c111 hlatory of Quallty Control? 

121 I& lh• reault corre:lly evaluated? 
131 WA1 lh1r11ult110011ed 10 the eup1,..,11or1? 
(<I) 11 tller1 an opoonunlly lor miking 

pr111nl11ion1? 
(SI 11111• 011oonun1ly for pr111n1a11on g1v1n 

IQUlllY (0111 mtmbe11? 

I I I Hav11he m1mb111 bec:om1 more 
conlld1nt and mollv1t1d? 

m Have 1111 m111u1111 lak1n to 111111 prob• 
ltml lllHdy bHn dilCUIHd and llUdild 
in 111e ci1c1111a1111m1 ol th• circle? 

131 Have t111 p1obl1m1 ol QC Circll op1ra11on 
and adm1niatrat1on alr11dy been 101v1d? 

J__ (<II II 11111• any p1ogre11? 
(!IJ 1111ning of n1w t1cru1t1. Good? 

6'1/ ·-



ITEM CHECK POINT EVALUATION 
GOOC: Av. Bao 

10 I 11 meeting schedule and ume. Approona1e? ,.,,, ... 12) morning and evening 1ou1ine m .. linga, 
ollhe Ume spent w111ing for the n1x1 job. Are 
achvi11es lh1se sh0t1 Um• periods elfec11v1ly used? 

131 r1P011s or Conlerencea and mMhn9s 
onside and ou1s1de of one's own 
company, and repar11 ol Olh11 QC Circle 
even11. Have the p1r11c1p1n11 rePQl'llCI? 

(4) Are lhe membera Informed ol QC Ci1c11 

L 
Achville11n olher related dep111m1n11? 

151 Are 1here many sugge1Uon1 'ubm1t11C1? 

I 
Whal oo ycu 11un11 was lhll bell for You 101a1 (Al 
Ourong lh11 period? 

mulllplle1 

I Wh.il dO You want lo Hk IUPINllOll Ind 10111181 
11111" 

I grand lol•I 

How to use this ch•ck list. 
1. A leader fills this list in asking members opinions and 

comments. The ch«k list is us«! by the leader to review the 
activities ol his QC Circle. 

2 All the ch«k poif'ts should be checked frequently. The list is 
summenzed twice a year llJi-annually) lor subMission to and 
comment by imm«Jiate supervisors. 

.1 Maries and evaluation 

(1) Enter 11 circle marlc to one ol the three columns a:t 
appropnate. 

(2) Total the number of circles in total fAJ. 
(3J Calculate &AJ multiplied and enter the product to total fB). 
(4} Total the figures in (8) in the grand total box. The grand 

tot.ti ranges betWflen zero and 100 with the 11vt1rage mark 
ol 50. 
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Examples or themes and number of members or 
QC Circles In the Indirect departments 

M: Men W: Women 

Theme "' w 

ldminl1t11llve 1. Improvement ol 1ecret11111 work 2 4 
3 d1pt. 2. 1tand11dlzallon ol HNlng m111110 ;au1111 

3. almplillcatlon ol rec1ptlonl1t leNlce 2 3 
4. llme reducllon of telephone 1wllchln9 and r•· I 6 

ceMng or gu111 
a. rectucllon ol mall dlllrlbullon errora 6 2 
8. lmlllOY9mlnt Of llCllvln9 laclory ViltlOll 4 2 
7. reduction ol typing errnra and lmp1ovem1nt 7 

Of delivery 
a. reduction of telephone chllQll 2 
9. Improvement of the cl'leck mell'locl or good• 6 
1 o. lmprov.menl or chec:klng llre 11111nou1111111 10 

peraonnel 1. revl110n or at11ndanc1 repon a 
d1p1. 2. 1lmpllllc111on or p111onn11 rcpon form• 3 3 

3. rldi.ctlon ol w1ge catculllion tlm• 3 3 
4. 1timln1llon of c1tcut111on errora 3 3 
II. reduction of c1nc11t11ton of dupllc111e copy a 

of ln1u11nc1 poOcl11 
11. Improvement of Hiiiy llllllllCI 3 I 

7. reduction of co1r1cllon1 10 
111end1nce reco1d1 I 3 

a. houu 11 .. p1no 5 2 
9. 11111111 con1ull1tlon In the 

workal'lop and ollic1 :l 3 
Io. Improvement or ceimfnny 111op HrvlCI .. 

accounting I. Improvement of budget ptannlno 4 3 
d1pt. 2. lmprov1men1 or financing 1nd 

1ccounllno lob• In aa111 d1p1r1m1n11 4 3 
3. 1t1nd11dlHllon of 1cc;oun11no job• I a 
4. almptlllcallon of coa111t1m1llon a 
6. quick r1trlev1I of nece111ry 

forma and document• 3 3 
a. reduction of Input output 11ro11 .. 2 
7. 11rtc1 obHrv1nc1 of d1llvery 

llm• or lln1nc111 r1por11 3 3 
8. me11ur11 IO COPI wllll 

concentration or cl11ic1t worll load 
, 2 

9. rlducllon of p1ym1n' allp 
l11u1nce errora a 

10. 11vlng on olllc1 1uppll11 1 3 
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Oe~nment Theme ... w Oepanmenl Theme ... w 

1>tOOuct1on 1 s1mpl1hcation ol drawing 
eng.neering & designing 11 1 ,. 1n1poctlon t improvement ol ln1p1chon equ1pm1n1 8 

& 2. omprovemenl or me11urem1nt dill IHdback 3 
& 2 acceh11ating the llow ol drawings 8 
m.a1n1en.ance 3 lludy ol engineering tecnnOlogy 13 
dept ... pre .. enhve maintenance ol cranes 10 

5 improvement ol 1nstrumentahan 
maintenance 7 

f .. 

~ 
testing dept. 3. improvement ol maler111 tealing 14 

4. reduction ol inapecllon period t3 
5. 1mprovem1n1 In prep1tat1on ol 1111 p1ece1 t2 
6. ellminalion ol 1n1pec11on 1rror1 8 
7. 1lhcien1 c1llbrallon ot 1ig1, 

6 stan11ard1za11on ol cutting tOOls 5 10011 & inalrumentalion 4 

I 
1 reduc11on ol elec1nc charges 7 

I 
8. belle• contrOI of spiire IOOIS 11 
9 reduction 1n li111ures ol 

critical machines 7 
10 reduction of repiior time 5 

8. hOuse keeping ot 1n1pechU1 and 
teat tool a c1b1n1 and room a 7 5 

9. reduction ol me11uring lime 7 
1 O. reducho.1 ol errors in tilling 

int1111heel I.I 
-I I 

7 :oohng. 1 iransler to a new warehouse 
wiirehousong 2 rat1011ahza11on ol transponation 

I ~llnsPC)('tahoo 3 
by r&<1uc1ng manpower , 7 11 
r&<Juction ol stock level 3 

I oeot. 4 improvement ol triinsponat1on 

I on Dlld weatner 8 

I 
5 rationahzation by cnargong packaging 'l 
6 improvement ol inventory tak.ng 6 
7 improvement ol stonng methods 7 

1ng1neerlng I. reduc11on ol d11ign ch1ng11 9 
& 2. improvement ol engineer1ng document 
designing control 3 5 
d•Pt. 3 rationallzahon of part I drawing 8 ... reduction ol drawing erro11 .. 

5. belier arrangement ol cal~logue 
original drawings 2 

6. elhc11nt clerical work 2 1 
7. 11r1cl deadline for expe11m1nt1 3 

8 improvement of calcu1a11ng and 8. 1lim1n11ion of green tea 11rvlce 
paying car height charges 10 by women 11111 members, elimin11ion 

SI prevention ol damages in ol 1im1 spent on cl11ning and pulling 
"to be snipped goods" things in order by m11n1 ol better tft 8 

t 0 acce1en1hon ol work slip issuance hou11keeping 
9. elticienl i11u1nce ol d11wlng1 2 8 

matenals 1. rat1onahzat1on ol order 1 O. elimination ol copying errora 8 
& sneet preparation 3 3 
purchasing 2. use ol women workers in 1nvironment 1. Improvement ol cl11nlng In aide ol tar 
dept ourcnasong as .11 result ol control 11nk1 .. 

ll plan lo save indirect costs 2 3 dept. 2. cl11n work environment 7 
3 cost reduction or au11hary mateuals , 2 3. m11surea ag1in1t odour lrom l1bo11tory 7 .. elhcoent purchasing arrangement ... improvement ol w11te 1c1d 1r111m1nt 

lor e.xperomental and P•IOt products 8 r1ci111111 e 
5. ehmonation ol ordering errors 2 5 5. pr1venllon ol ;11 l11k1ge through coke 
6. poss1bihtv of changing standard oven door 8 

meterials and comppnenls 5 t 6. prevention of coal powder llylng at th• time of 7 
7 acceleration of monthly tOCal reporting ,:l 8 elleclive use of materials ol no 

immediate use or need 
9 review ol ltling system 

1~ 1~-L_ 10 s1mphhcation ol telepnone ca11s 

101dlng 
7. a lopping pollution II source e 
6. 1cc1te11t1on of checking old content In 

w111ew11er 5 
9. prevention ol lallure or dual colttctora 4 
1 o. BOO (biological oxygen demand I control 8 
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Department Theme 

aaletydapt. I. 1a11onaliza11on ol perm1101on 111111 
lot mov1no out~· 

2. mH1u1H 10 reduce trallic conoe• 
1h1pp1ng galH 

3. ralionalizallon or ltre ltghtin9 Hl'Yt 
by mHnl or belier lac1liliH and o 

... pre111nllon or vehicle aceidenll I 
ol trallic IUIH tor YllUCIH and P• 

5 bHullllcalion of th1 main 1n111n1 
ping ;11111 

e. 1tlm1na1ion ol trall1c acc1d1n11 wi 
ny p11m1H1 

computer 1. lmpro11em1n1 ol cu11om11 Hl'YICI 
& olhll 2. 11mpllllc11ion of cu11om1r Hl'Y1C• 
cu11omer procedull 
Hl'YICO 3. biller hum1n r1111ion1 
depll. ... baller Quality or cu11om11 Hl'YICt 

5. 1hm1n111on or delivering wrong 
miatake 

8. reduction in ope111ing lime 
7. reducllon 1n op11a11n111rro11 
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I INTRODUCTION OF-QC CIRCLE Ji 
~ ~ 

'2~~".h~1t*~~~\~~~1±?:.:-.if'~i~tf*&~~-=~~:$~l~~~t1t~~x1'.i.¥~fl~t~1®~i't~fa::ff&t~m1tt~~~tm;:zt~t~'%':C;:~ 

I -1. SCIENTIFIC MANAGEMENT 

(THE FREDERICK WINSLOW TAYLOR SYSTEM) 

1. DEVELOP MANAGER'S JOB 

2. DIVIDE WORK INTO SMALLER ELEMENTS 

3. GET THE BEST WORKER FOR EACH JOB 

4. BE SURE FOREMAN OR MANAGER DOES 

MAKE PLANNING, DIRECTING AND CONTROLLING 

WORKERS DO THE WORK AS GIVEN TO THEM 

-QCC I-1-



I-3 McGREGAR'S THEORY 

"X" ASSUMPTION 
1. PEOPLE DISLIKE WORK 

2. PEOPLE WISH TO AVOID RESPONSIBILITY, 

WANT SECURITY ABOVE All . 
3. PEOPLE MUST BE COERCED AN!D· fD1liRECTED 

9 INTO PUTTING FOR THE EFFORT TOWARD 

THE ACHIEVEMENT OF ORGANtZATtONAL 

OBJECTIVES 

"Y" ASSLJM:PTION 
1. THE EXPEN:DJTURE OF PHYSICAL AND 

MENTAL EFFORT IS NATURAL. 

INADEQUATE CONTEXT, INDIVIDUALS 

DO NOT INHERENTLY ABHOR WORK. 

2. EXTERNAL CONTROL JS NOT THE ONLY MEANS 

OF REGULATION OF WORK IN AN ORGANIZATl-ON. 

BUT, SELF-CONTROL AND SELF-EDUCATION 

ARE ALSO AVAILABLE. 

3. INDIVIDUAL ACCEPT AND INDEED SEEK 

RESPONSIBILITY AND WANT TO CONTRIBUTIZ 



HIERARCHY OF 

HUMAN NEEDS 

{MASLOWS HIERARCHY) 

RECOGNITl-ON OF OWN'$ 

POTENTIALITY (S.ELF-

D EVELOP•MiENT,.C:RiEATl.Ytn 

SELF-EXPRESSION ) AND 

SELF-EXPOSURES. 

FULFILLMENT 

NEEDS 

EGO 

( ESTEEM NEEDS) 

SELF-CONFIDENCE, 

INDEPENDENCE,REPUTATION, 

SGeALNEEDS 

SOCIAL-ANIMAL RECOGNITION, 

( BELONGING,ASSOCIATION ACCEPTAN 

FRIENDSHIP,LOVE,ETC) 

SAFETY NEEDS 

PROTECTION AND SAFETY 

PHYSIOLOGICAL NEEDS 

SURVIVAL NEEDS ( FOODS,CLOTHING,SHEL TERS) . 

PRIMARY MOTIVATORS OF HUMAN BEHAVIORS. 

-QCC I-S-



1-6 INTRODUCTION OF QC CIRCLE 

DR. HERTZBERG'S SURVEY 

tUNCONFORTABLE)UNHAPPY 
CAUSE 

OF 
HAPPY ( CONFORTABLE ) 

30 20 10 10 20 30 40 

ACOMPLISHMENT I 
I RECOGNITK)N I 

JOB SATISFACTION I 
·[ RESPONSIBILITYI -

-
CONSTRAINT OF 

CO'S POLICY AND MGT -
SUPERVISION 

--RELATION WITH SL PERIOR 

--
RELATION WITH COLLE t\GUE --

WORK CONDITION 
-

60 50 40 30 20 10 10 20 30 40 50 60 70 80 

I MOTIVATION I 
ENVIRC NMENT (WAGE, 

SANITATION, ETC) 

-QCC 1-6-
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I - 7 The Relationship between the Deming Cycle 

(P-D-C-A Cycle) and the Taylor System 

(§RAIN AREA)) 
, __ M ,_ ••••••••••~. •'>'" •••CC' 

PLAN 

DESIGN 

ACT· 
DEMING CYCLE 

-QCC I-7-

NON

BRAINAREA 

DO 

. ··:""·-

' 



I - 8 The P-D-C-A Cycle beyond the Taylor System 

PLAN 
DESIGN 

DO 

CHECK 

-QCC 1-8-



r--------~' PEOPLE 
~ BUILDING 

ACCOMPLISHMENT /I\ RECOGNITION OF 
OF WORK 1~~:----_A_C_C~O~M~P~L=IS=H~E~D~W~O~R~K 

en 
Q) ·-..,._a 

'-J~ 
/ 

SELF-

EXPOSURE 
t5 DIALOGUE 
·-> ·-

AUTONOMOUS WORK 

GROUPING WITH 

COLLEAGUE "! WITH COLLEAGUE ~~ 
~ r--_____;~---

0 COOPERATION IN 

() WORKSHOP 
0 DEVELOPEMENT /~ DEMONSTRATION OF 

_O_F_C;;..;.A..;.;.P...;..A.:=B:.:..:IL=.:..ITY.!_!_ __ .... ':::/'-~----C...:..A:.:..P.:...:A=B..:.:IL::..ITY:....:_ __ _ 

PROMOTION 

I 

/I 

SELF-

DEVELOPMENT 

/\ 
~ 

,' 
/1...-. .... 

--~--....:'~PHYSIOLOGICAL 
/ DESIRES 

-QCC 1-9-

SECURITY.SAFETY 

PAY INCREASE 



I . . . . 
11-5 QC Circle Organization 

Line Organization QC ·Circle Organization 

President 

t--------..--~ TQC Office 

Plant Manager QCC Office or Steering 
Committee 

t---------~ TQC Office 
Dept. Manager 

Section Manager 

Foreman 

Asst. Foreman --

ace Office IE---r---. 

F aci Ii ta tor 

-, 
\ 
\ 
\ 
\ 
\ 
\ 

- QCC Il·5· 

\ 
\ 
\ 

Leaders 
Meeting 

Management 
Presentation 
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QC Circle Activity Flow Chart 

Get together _, Exchange operatio~al 
with Know-How & Exoenence - ~ Fully Dialogue Establish Construct 

same workshop·~ Communicate ' in shop i. Team Work~ Bright & Happy 
operator with operators - I 1 Work-Shop 

~ - ~ 
Enjoy Work-Life l- . ~ Enjoy Develop 

Accomplished .. ~ People-
~ ~ofit~ for. _ Jointly begin Done by oneself Building 

e - tu9ying ..- to study 
_ Atmosphere oc MAthnrl Progress . Get mental t Problem - Confidence as Progress 
,. Fo~t~r for . Solution Human·Being ·+ awn's 

Sk1ll 1mproving -~ Wish to apply Capability Creativity 
Atmosphere physically what Contribute to 

they have learnt '' ~ company for 

,.-----------
.. _ _ _ _ _ _ _ _ _ _ productivity 

----------· -
r-----------, 

Val id ate C -; A~ ---~----------------------------------
: Problems in• 
I I and Standardize 

... 

~~<?!~-~~9p_J- 'I I 
Collect & 

r------------, ~ Identify problem Establish Establish 
~ Analyze Data 

:Claim or • bv consensus 
~ 

a theme for - Corrective 
I I 

,. and isolate ~ 
.l"'nmnl'!llin+ h\/ 1 - solution · root-cause Action 
•(;ustomer • 1-------------· ~------------------i 

~ g_g_ 9_i~~I-~ ~~~iy!t}'_ ] __ P-D-C-A cycle (QC Story) -ACTION-
---------------~ 

~ ...... ....... 
CJ 

~ 



JJ 

TOTAL OUAL I TY 

CONTROL 

(SYNOPSIS) 

JANUARY 19 9 5 

I. MIYAUCHI 

COUNSELLOR 
J U S E 

M I Y A - 0 0 1 - 0 3 - O 1 



SECTION 

1_ GENERAL 

DOING RIGHT THING 
. [quality assufance 

and 
standardization] 

DOING THING RIGHT 
• [continuous 

improvement] 
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CONVENTIONAL 

BUS NESS 

MANAGEMENT 

B u s I N E s s B u s I N E s s 

0 B _J E c T I - M A N A G E -

v E s- M E N T 

* p R 0 F I T M A _J 0 R 

F u N c T I 0 N 

* c A s H -
A R E 

F L 0\1\/ 

* F I N A N c E 

* s H 0 R T 

T E R M * s A L E s 

G 0 A L s * p R 0 D u c -
~ 

T I 0 N 

. 

* p E R s 0 N -

N E L 



TOC CONCEPTED 

BUS NESS MANAGEM" T 

s u RV I v A L 

AN D 

c R I s I s A \/VA R E N E s s 
. ~ 

. 

IVl A R K E T - B u s I N E s s 
s HAR E M A N A G E .. T 

p R 0 G R E s s 
~ - TOP MANAGEMENT 

COMMITMENT 

- BREAK-THROUGH 

I,_ OUAL I TY AS SUR-

c u s T 0 M E R ANCE 

s A T I s F A -
- EVERY EMPLOYEE 

c T I 0 N I PARTICIPATION 

....-- CONT I NUOUS IM-

PROVEMENT 

- NEW PRODUCT 

D 0 M I N A N T DEVELOPMENT 

c 0 M p E ,.- I - y T a c ~ 
T I v I T y 



___ ""'[_ 0 T _A ___ l:. ____ O _JJ __ L __ _! ___ ]~-- '."':_ __ 

HARDV\/AR..:.:. OUAL TY 

S 0 r T \/\/AR•- OUAL Ty 

PROC .-c 

HUMAN 

DA L )"" 

s s •• ..._, 

I~ 0 UT 

AL 

\IV 0 l~ I< OUAL 

( A D M N s ·r 

T 0 N s ~ F . ...._ 

F N A '" c .-:= 
L_ . 

s 0 l'J N . c ... _ ...._ . 

c A • E ,- c L- . I 

TY 

0 I~ 

TY 
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v c E 

p E R -

L E 1:::: -
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CHANGE ONE'S OWN 1---~ 
. WAY OF THINKING 

CUSTOMER'S 
FULL 

SATISFACTION 

SURVIVAL ___ IMPROVE COMPANY'S 
CONSTITUTION 

Big "QUALITY" 



COMPANY 

QUALITY 

V\/ I D E 

QUALITY CHARACTERISTICS 

POLICY & OBJECTIVES DISSEM-
TOP I NATION, SYSTEM & ORGANIZA-
MANAGE- TION ESTABLISHMENT, PERSON 

MENT ASSIGNMENT, I NS TRUCT I ON, 
LEADERSHIP, COMMAND, HEALTH 

PROFITABIL!TY, GROWTH RATE I 
COMPANY DEVELOPAB IL I TY, MARKET SHARE 

EXPANS·ION, COMPETITIVITY DO-
PERFOR- MI NANCY, NEW PRODUCT DEVELOP 

MEN TI NEW TECHNOLOGY DEVELOP 
MANCE MEN T, 

-
PERFORMANCE, FUNCTION, REL I -

PRODUCT/ ABILITY. MAINTENABILITY, SUS-
TAINABILIT, SAFETY, EMPHATHY. 
TIMELINES, COURTEOUSNESS, 

SERVICE CUSTOMER SATISFACTION CON-
FORMANCE, CLAIM HANDLING 

MORALE AWARENESS. WORK-ETHIC 
EMPLOYEES SK I LL LEVEL. EMPATHY & KIND-

NESS AWARENESS, SPEAKING & 
BEHAVIOR WEARING MANNERS, PEOPLE-BUI LO 

CONCEPT AWARENESS 

WORK-SHOP GOOD HOUSE-KEEPING STATUS, 
CLEANLINESS, HYGENIC STATUS, 

ENVIRON- COMFORTABILITY, SAFETY ASSU-
RANCE, GOOD MENU & DI SHES, 

MENT FREE-SPEAKING ATMOSPHERE 

COMMUNITY CULTURAL CON TR I BUT I ON, NON-
POLLUTION PROBLEM (A IR, WATER 

CONTRIB' N ACOUSTIC, VIBRATION, ETC) I 

COMPANY ACCEPTANCE OF TOP MANAGEMENT 
BEHAVIOR, COMPANY' s REPUTA- I IMAGE IN TI 0 N, EMPLOYEES' REPUTATION, 
GENERAL ACCEPTANCE BY S 0 C I AL 

SOCIETY REPUTATION I 
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OUAL TY MANAGEMENT 

DEF N T I 0 N 

THAT ASPECT OF THE 

0'./ERALL MANAGEMENT 

F-UNCT I ON THAT DE-

TERMINES AND MPLE-

MENTS THE OUAL I TY 

P 0 L c y -

( By so 
8 4 0 2 ) 



SECTION 

2 - TCiC GENERAL 

.. 
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2 . 1 

DEFINITION OFT 0 C 

T O C S 

A N A c T 0 N 

T 0 p R 0 D u c (::: AND 

D E L v E R 

c OMM 0 D TY OR 
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WH c H AR E c ON F 0 R M-
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PARAGRAPH 
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MPLEMENTAT I ON 

c s TRUCTU R E -.. 
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u s T OM E R s A T s 
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3 - s T R u c T u R E F 0 R ; 

F u N c T 0 N A L 0 R G A-

N z A T 0 N 

A u T H 0 R T y AND R E-

s p 0 N s B L I TY 

T a c s T E E R I NG c 0 M-
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M T T E E & 0 F F I c E 

ASS GNEMENT OF 

a UAL F ED PER 
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EDUACT 0 N AND 

TR A N NG PROGRAM 

FOR EVERY LEVELS 



Supplier 

Survival 



TOC 

1 - p 

s 

2 - E 

G 

c 
A 

( 

- D 

PARAGRAPH 
2. 3 

.. 
MPLEMENTATION 

ACTIONS 

R E p A R A T 0 N OF 

,- A N D A R D I z A T I 0 N 

x E c u TI -N 0 F IVIANA-

E M E N T B y p 0 L c y 

R 0 s s FUN c T 0 N 

L M A N A G EMEN T 

p 0 L c y A N D- 0 B -

_, E c T v E D E p L 0 Y-

M E N T ) 

A L y R 0 u T I N E 

WO R K M A N A G E M E N T 

( c 0 N T N u 0 u s I M 

p R 0 v E M E N T A N D 

s u s T E NA N c E ) 

3 - 0 u A L I TY AS s u R AN -

c E 

F 0 R EXT E R N A L & 

N • E RNA L c u s TO M-

E R s 
( E s TAB L I s HM E N T 

0 F CON T R 0 L A N D 

c H E c I< T E M s ) 



4 - a u L T y AUD T BY 

T 0 p & s E N 0 R MAN 

A G E M E N T. a u A L T y 

A s s u R E AN c E AND 

T a c 0 F F c E s 

5 - _LJ s E 0 F s TAT s T I -
c A L M E TH 0 D s 

6 - E x E c u T I 0 N 0 F E D u-

c A T 0 N AND TR A N-

N G 

7 - N s T A L L A T 0 N 0 F 

a c c I R c L E ACT v 

T y 

8 - c 0 N s u L TAT I 0 N By 

T a c 0 F F c E F A c I -

L T AT 0 RS 



1 -

2 -

3 

4 -

5 -

6 -

7 -

8 -

PARAGRAPH 
2 . 4 

' 
TOC CONCEPTS 

•• MARKET- IN 

CEPT 

·coN-

N E x T D OWN s T R E A M 

s H 0 p s cu s T OM E R 

c 0 N c E p T 

.. a u A L T y F I R s T .. 
c 0 N c E p T 

u p p E R s T R E AM p R 0-

c E s s c 0 N T R-0 L c 0 N-

c E p T 

.. F A c T AN D D A T A ... 

A p p R E c AT 0 N 

c 0 N c E p T 

.. v T A L F E \N 
.. CON-

c E p T 

.. D s p E R s 0 N c ON-

R 0 L 
.. c 0 N c E p T 

N p R 0 c E s s c 0 N -

T R 0 L CON c E p T 



1 

1 

9 .. R E c u RR E NT F A 

L u R E p R E v E N T v E 

A c T 0 N p R 0 R T y .. 
I 

c 0 N c E p T 

0 - p E 0 p L E B u I LD I N G 

F R s T c 0 NC E PT 

1 - E M p L 0 y E E s F u L L 

p A R T c p A T 0 N 

N v 0 L v E M E N T c 0 

c E p T FOR T 0 p M A 

A G E M ENT c 0 MM I T 

M E N T 

a c 
ACT 

TOP 

MANAGEMENT 

COMM TMENT 

.T p 

0 T 
a 

0 R 

N 

N 



PARAGRAPH 
2 . 4 . 1 

... MARKET- IN"" CONCEPT 

(EMPATHY CONCEPT) 

TO PRODUCE AND 

TO SUPPLY· 

COMMODITY AND 

SERVICES 

\NH I CH ARE 

DEF NI TE LY 

R· E 0 U E S T E D B Y 

CUSTOMER. 

EMPATHY: 

TO TAKE ACT ONS 

FOR ANY PERSONNEL 

BY PUTTING YOURSELF 

AT H s p 0 s T 0 N 0 R 

H s c RCUMSTANCES. 



HOW TO DO 

FOR ... l\.1ARKET N"" 

1 - T 0 N s TA L L M ARK E T 

N F 0 R M AT I 0 N c OL L-

E c T N G s y s T E M 

2 - T 0 D E N T F y p R 0-

D u c T u s E AND s E R 

v c E E N v R 0 N M E N T 

3 - T 0 MO D E R N z E N E vv 

p R 0 D u c T & s E R v I c E 

D E v E L 0 p ME N T s 

4 - T 0 s T R E NGTH E N N EW 

T E c H N 0 L 0 G y M p L E-

M E N T A T 0 N 

5 - T 0 p R E v E N T F R 0 M 

A N y D E F E c T s B y 

p R E D c T N G 0 R 

F 0 R E c A s T N G A T 

E A R L E R p HAS E s 



6 - T 0 E STAB L s H F u L L 

a u AL I Ty A s s u R A N 

c E SYST E M AND 0 R G-

A N ZAT I ON 

7 - T 0 PR E p A R E FOR A 

s M 0 0 TH T R A N s T 

F R 0 M p R 0 T 0 T y p E 

p R 0 D u T I ON T 0 MAS s 

s T A G E 

8 - T 0 CON T I N u 0 u s LY 

M p R 0 v E E v E R y N 

p R 0 c E s s E s A T p R 0 

D u c T 0 N A N D s E R v 

c E STAG E s u N D E R 

c u s T 0 M E R s A T s 

F A c T 0 N c 0 N c E p T. 



9 - T 0 s c E N T I F CA L--

L y A N D SYS T E M A T I -

c A L L y s 0 L v E A N y 

p R 0 B L E MS A T E v E R y 

s T A G E s B y s T A T s 

T c A L A N A LYS s 

M E T H 0 D s 

1 0 - T 0 E s TA B L s H s E R -

v s N G ('.,I E T -WORKS 

F 0 R c u s T 0 M E R SAT-

s F AC T I 0 N 



PARAGRAPH 
2. 4. 2 

NEXT D O\N N STREAM 

SHOP s CUSTOMER 

T R E AT y 0 u R D OWN-

s T R E AM s H 0 p s y 0 u 

c u s T OM E R V\/H 0 s A 

K N G o·R a u E E N. T H A T 

D 0 N• T A R GU E \N I T H 

B u T FO L L ovv \NH A T E v E 

T H E y \NA N T F ON LY 

T I s R EA s 0 N AB L E 

DON• T SEND ANY DE 

FE CT VE OR WRONG 

PRODUCT OR SERV C E 

R 

R 

TO YOUR DOVVN STREAM 

SHOP 



HOVV TO IMPLEMENT 

N E X T D 0 VV N S T R E A M_ 

SHOP S CUSTOMER 

CONCEPT 

1 . T 0 D E N T F y VV H 0 s 
y 0 u R c u s T 0 M E R 

2. T 0 s T u D y VV H A T K N D 

- 0 F vvo R K s A R E 0 p E R 

.A T N G A T N E x T D OVVN 

s T R E AM s HOP A N D 

H ovv y 0 u R a U.A L T y 

A R E c 0 N T R I B UT NG 

T 0 T H E R a u A L Ty 

N T E GRAT 0 N 

3. T 0 c LAR F y VV H CH 

a u A L T y c H RACT E R 

s T c s A R E M p 0 RT-

A N T 0 R c R I T CA L T 0 

D OVVN s T R E AM s H 0 p 

4. T 0 E s T A B L s H F R M 

\/\/ R TT E N p R 0 c E D u R E 

T 0 AS s u R E s UGH 

c u s T 0 ME R R EOU E s T 

E D au A L T y F 0 R 

D 0 \/\/ N s T R E A M s H OP 

....._---------------------------~-----



5. T 0 E s TAB L SH FO R 

E L I M N AT I NG 0 R M-

R 0 v N G p ROGR AM 

F 0 R A N y D E TR I M E N T-

AL 0 p E R A T I 0 N s N 

OVVN s H OP T·o c u s T 0 

ME R 

6. T 0 E STAB L s H OVVN' s 

D E F I N I T E c R T E R I A 

F 0 R D E c I s I 0 N F 0 R 

y 0 u R c u s T 0 M E R 

u N D E R s E L F c 0 N 

R 0 L L NG AVVA R E N E s s 

7. T 0 CON DU CT s E L F 

N s p E CT I ON FOR 

D OVVN s T R E A M s H 0 p 

B y s E L F- a u L I Ty 

AVVA R E N E s s 



PARAGRAPH 
2. 4. 3 

HO\N TO 

0

0 UAL 

MPLEMENT 

TY F RS T .. 

1 - T 0 D E N T FY a UAL-

T y \NH c H A R E LO 

c A T E D A s H D D E N. 

p 0 s s B L "= p 0 T E N T ·- . 
A L 0 R R E v E A L E D 

c u s T 0 l\..IJ E R s N E E D s 

0 R R E a u R E"M E N T s 

N M A R K E T s 

2 -; T 0 D E F N E a u A L T y 

A T p L A N ~ NG s T A G E 

.\NH E R E s p R E D c T 

N G 0 R F 0 R E c A s T 

N G F 0 R N E x T 5 

1 0 y E A R s c u s T 0 M E R 

R E a u R EM E N T s AND 

s T. L L FA R B E T T E R 

T H A N c OM p E T I TOR s 



3 - T 0 D E s G N a u A L Ty 

A T D E s G N s T A G E 

W H E R E s T R A N s 

L A T N G A N D N T E R -

p R E T T N G T H 0 s E 

c u s T 0 M E R s N E E D s 

- 0 R R E a u R E M E N T s 

N TO M A T E R A L L 

E D AN D p ROD UC B L E 

\N R T T E N D 0 c u IVi E NT-

A T 0 N s c A L L E D A s 

s p E c F CAT I 0 N s 

A N D DR A\N I NGS 

4. TO ASSURE OUAL Ty 

AT EVERY PRODUCT 

ON STAGES.WHERE 

ARE CONFORM NG 

TH SPEC F C D 0 

CUMENTAT 0 NS. SOP 



5 - T 0 A s s u R E a u A L T y 

A T Li s N G s T A G E .. 

VV H E R E A R E s u p p L y 

N G F E A s B L E A N D 

u N D E R s T A N DAB L E 

0 p E R A T 0 N M A N u A L, 

- A N D MA I NT E N A N c E & 

R E p A R N G H A N D 

B 0 0 •< s .. T 0 F u R N s H 

B E T T E R cu s T 0 M E R 

A F T E R s E RV I c E s 

T H A N c OM P E T T 0 R s. 

A N D T 0 s vv I F T LY .. 

A N D s A T F A c T 0 R LY 

R E s POND A N y c L A M 

A N D COMP L A N T B y 

c u s T 0 M E RS vv I T H 

E"M p A T H y CONC E p T 



a u 

s A 

E x 

I N 

R E 

s 

N 

A N 

9 0 

L 

A T 

0 N 

R E 

D u 

0 R 

PP~RAGRAPH 
2 . 4 . 4 

UPPER STREAl\.1 

CONTROL•• 

CONCEPT 

A L T y OF c u s TOM E R 

T s F A c T 0 N A R E 

c L u s v E L y R E L y 

G u p 0 N u p p p E R s T 

AM a u A L I Ty D E c I -

ON s u c H A s MAR K E T-

G. p LAN N N G. R & D. 

D E NG I N E E R I NG 

% OF p R 0 DUCT a u A 

TY A R E D E T E R M N E D 

D E s G N p H A s E. A N D 

L y 1 0 % 0 F T A R E 

s p 0 t.J s B L E BY p R 0 

c T 0 N. N s p E c T 0 N 

s E RV I c E 



HOW TO MPLEMENT 

UPPER STREAM 

CONTROL 

CONCEPT 

1.TO ESTABL SH NEV\/ 

P.RODUCT DEVELOP 

MENT SYSTEM AND T 

TS OUAL TY AS SUR-

-A N C E S Y S T E M V\/ H C H 

ARE COVER NG FROM 

MARKET NG THROUGH 

ENG NEE ER NG T 0 

SALES 

0 R GAN 

AND 

Z AT 

SERV 

ONS 

CE 

2. T 0 DENT FY CUST-

OMERS NEEDS AND 

REMENT BY 

TY DEPLOY 

METHOD 

REOU 

OUAL 

MENT 

3. T 0 

AT 

ASSURE OUAL TY 

EVERY STAGES OR 

PHASES BY RES PON-

S BLE ORGAN ZAT 

ONS AND F FOUND 

NOT ASSURED. NEVER 

SEND TO THE NEXT 



5.TO FORECAST. PRE-

D CT. OR SIMULATE 

ANY POSS BLE. OR 

POTENT AL FAILURE 

VVH CH MIGHT BE OB 

SERVABLE AR sue 

C_EED NG STAGES,. 

AND 

TO.TAKE PR EVEN 

-T V E A C T 0 N S A T 

PLANN NG.DES GN,. 

PROTO TYPE PRO 

DUCT ON & TEST .. OR 

PRE PRODUCT ON 

STAGES. 

6. T 0 NV EST GATE AND 

AND ESTABL SH COR-

RECT VE ACT ON 

VVHEN SOME TROUBLE 

B E HAPPENED AT 

SUCCEED 

FOR \/\/HY 

NG 

N 0 ·r 

STAGES 

B E PRE -

D CTABLE OR FORE 

SEENABLE AT UPPER 

STREAM OUAL TY 

ASSURANCE ACT VI -

T ES 



7. T 0 p R E PAR E FO R 

s T A N DAR D s T 0 s u s 
T A N CON - s s T E NT 

a u A L T y B y s u CH AS 

R E G u L A T 0 N s. 
T E c H N c A L s T A N D 

A R D s. F L ovv c H A R T s. 
c H E c K s H E E T, 

s T A N- D ARD 0 p E R AT 

0 N p R 0 c E D u R E s. 
0 F F I c E N s T R u CT 

0 N s. 
E T c 



PARAGRAPH 
2 . 4 . 5 

.. FACT & DATA 

APPRECIATION 

c o·N·c E p T 

TO SPEAK 

.TO CONS DER AND 

TO TAKE ACT ON 

\IV I T f--f D A T A B A S E D 

0 N i= A C T 

DON. T ACCEPT ANY 

REPORTS \N THOUT 

...J UST FY NG DATA 

OP FACT 

DON. T SUBM T ANY 

REPORTS \NI THOUT 

...J UST FY NG DATA 

OR FACT 

I F I T I S, IT COULD BE FICTION. 



HOV\/ TO MPLEMENT 

•• FACT AND DATA 

APPREC AT 0 N .... 

CONCEPT 

1 - T 0 PHYS CA L L y AND 

p E RSONAL LY v s T 

A p R 0 ..J E c T N G 0 R 

p R 0 B L EM s 0 L v I N G 

s T E T 0 v E R I FY 0 R 

0 B s E RV E F A c T A ND 

D A T A c 0 L L E c T I 0 N 

2 - T 0 D E T E R M N E 

\IV H c H a u A L -- y I 

c H A R A c T E R s T c s 

A R E N E c E s s A R y T 0 

M p R 0 v E/ c 0 R R E CT 

A F T E R s T u D y N G 

T H E R p R ~ s E N T 

s T A T u s 



3_ TO COLLECT DATA 

AS SPEC F ED 

4_ TO ANALYZE DATA 

COLLECTED 

BY STATISTICAL 

M.ETHODS 

5 - T 0 s UMMAR z E A N 

E v A L u AT E T H E R E 

s u L T s 0 B T A ·I N E D 

A N D p R E p A R E 

R E p 0 RT s A s R E L I 

A B L E AND R G H T 

N F 0 R MAT 0 N s 

u N D E R THOROUG H 

c 0 N s D E RAT I ONS 

D 

-



v 
c; -:J 

~ --

(/) 
n 
ii> 
~ 
n 
8 
~ 
Q. 

Quantified 

Data 

e 

F 
Variable (measurable) ' 

Attribute (countable) 

e 

..... -.. . . . .. .. . . ... -·· • • • • • • • 
1 Dispersion • : • By • • • 
• ol ~ • • Statistics • ~ 

1-oE'---------1 numerical ~ • : or •a 

•. value • '• • probability : • 

~ 
Control 

• • •• • • ... . .. . . 
~ . . ... . 
~..... . .. . r No•mal dlst,;i,ulk>O 

r- Binominal distribution 

L Poisson distribution 

L Weibul distribution ,,, ,,, 

Plan ~-----------------1 
Estimation 

of 
population 

Do 

Acl f 100% inspection & 
\correctiv~ achon !or popul.1l1on 

© 

'E) 
OK, 

maint.1in 
as i!> 

,,, ,,, ,,, ,,, ,,, ,,, 

Scjeotjfic control 

Population 

···-. • • • • 
• Sampling • 
I • • • • . ...... · 

Or 
past 
data 



PARAGRAPH 
2. 4. 6 

··v1TAL FEVV" 

__s;;.ONCEPT 

NOT TR IV I AL MANY. 

BUT V I TA L F E \IV "" 

T 0 I D E N T F y TH E 

M 0 s T c R T c A L 0 R u N-

D E s RAB L E p R 0 B L E M s 

N E v E RY \/VO R K - s HOP s 

A N D 

T 0 s 0 L v E s u CH 0 N E 

vv I T H J l .. J s T F I c A T 0 N 

A N D s T L L CON FORM-

N G T 0 TOP MA N A G E 

M E N T c 0 MM TM E N T. 

VV H c H A R E E x p LA I N E D 

B y FAG T AN D DATA 

u N D E R T H E H I GH E s T 

p R 0 R TY 



HOVV TO IMPLEMENT 

V I TAL F E \IV 
.. 

CONCEPT 

1 - T 0 D E NT F y OVVN" s 

p R E s E N T s T A TUS A T 

\/VO R K s H 0 p 

\IV H L E REV E A L NG 

V\/ E A K N E s s A N D ST-

R E N G T H 

c 0 M p A R N G \IV T H 

c OM p E T T 0 RS 

B y s H A K E D OVV N 

\IV i TH s u B 0 R D I N AT E S 

2 _ T 0 ESTABL SH OVVN 

BENCH MARKS 

BETTERMENT 

FOR 

0 N THE S U B _J E C T S 

T 0 BE N E C E S S A R Y T ·o 

MP ROVE 



3 - T 0 p R I 0 R I T I z E T H E 

c R T c A L 0 R UN D E 

s R A B L E p R 0 B L E MS 

0 N p E R FO R M A N c E s. 

F u N c T ON s. R E L 

A B .. , L T v. s A F E T y. 

p R c E. D E v E L 0 p I NG 

D u R A T 0 N, E T c .. 

F R s T L v. 

F 0 R R E A c H I NG 

T H E B E N c H M AR K s 

E s T A B L s H E:. D. A N D 

s E c ON D L Y. 

F 0 R D E v E L 0 p NG 

T 0 M u c H B E TT E R 0 B-

J E c T v E s T HA N 

c 0 M p r: T T OR s 0 N E S· -



4 -

5 -

T 0 D s cus s A N D 

c 0 N F E R vv I T H T 0 p 

0 R s E N 0 R MA N A G E-

M E NT 

I F p R 0 B L E M s D E N 

T F E D A R E M E E T 

N G \N I T H T H E R p 0-

L c y A N D 0 B ...J E c T I -

v E s 

F 

vv 

NAL ZE THE GOAL 

TH QUANT F 

NDEX AND 

PROGRAM TO BE 

LOVVED BY SPEC 

DATE 

ED 

F 0 L -

F c 



PARAGRAPH 
2. 4. 7 

0 0 I SPERS I ON CONTRQL., 

CONCEPT 

A N y DATA HA v E T EN-

D E N c E s T 0 v A R I AT E 

0 R D I s p E R s E 

T I s N E c E s s A R y TO 

\NA T c H SUCH D A T A 

D s p E RS 0 N CAR E 

F u L L y B y s T A T s T I 

c A L ME T H 0 D s. A N D T 0 

A N A L y z E T s R 0 0 T 

c A u s E s 0 L A T 0 N 

F 0 R E s T A B L s H M E NT 

0 F c 0 R R E c T I v E ACT-

I 0 N 

e 



HOW T 0 MPLEMENT. 

D SP ER S ON CONTROL .. 

CONCEPT 

1 - T 0 CA R E F u L L y N 

T E R p R E T A N D E v A 

L u A T E FO R 

( A ) SHAPE OF DIST RI BUT ION 

' B ) AVERAGE VALUE OF DISTRI BU-' 

TION ( x ) 

( c ) VARIATION OF DISTRIBUTION 

{ 6 _L 

2 - T 0 s T u Dy AN D D E N-

T F Y. WHY D s p E R 

s 0 N A R E H A F> p E N E D 

F c A u s E D B y -" 
( A ) c 1-i P. N c E c .I~ :.J s E 

( B ) A s s G N E A B L E. 

c A u s E 



3 - F T S CAUSED BY 

CHANCE CAUSE 
.. 

T COULD BE DIS-

REGARDED FOR FUR 

THER ANALYS S 

4 - F c A u s E D BY 

.. A s s G N E AB L E .. 

T s N E·C E s s A R y 

T 0 F u R T H E R A N A 

L y z E F 0 R s 0 L A 

T 0 N 0 F 

R 0 0 T - CA u s E ( s ) 

T 0 E s TAB L s H A NY 

c 0 R R E c T I v E 

A c T I 0 N s . 
F 0 R p R E v E N T I ON 0 F ~ 

R E c u R R E N T 

p R 0 B L c: M ( s ) 



PARAGRAPH 
2. 4. 8 

NPROCESS CONTROL 

CONCEPT 

s 0 FAR A i'J y p RODUGT 

a u A L T y A R E N T E 

G R A T E D N T 0 p R 0 D u c 

D u R N G E v E R y N D 

v D u A L p R 0 c E s s NG 

V\/ 0 R I< T H A T N s p E c 

,- 0 N F 0 R F N s H E D 

T 

0 N c:- s A R E T 0 0 LA r E TO -
.I~ s s u R E T s a U A L T y -

A N D 

T 0 0 L .~ T E T 0 T A K E ANY 

c 0 R R E c T v E A c T 0 f'J s. 

ANY V\/OR!< MUST BE 

CON-rROLLED 

NOT BY RESULT 

BUT BT NPROCESSES 



HOVV TO MPLEMENT 

NPROCESS CONTROL". 

CONCEPT 

1.TO PRED 

PROBABLE,POTEN 

T AL.OR H DC> E N 

PROBLEMS AT PRE-

AND MASS PRODUCT-

A) 

ON STAGES BY; 

QUALITY 

FUNCT I OM 

DEPLOYMENT (QUALITY 

DEPLOYMENT) METHOD 

B) FAILURE MODE ErFECT ANALYSIS 

METHOD 

C) FAULT TREE ANALYSIS METHOD 

D) HAZARD ~NALYSIS METHOD 

E) DESIGN REVIEW BOARD SYSTEM 

F) PROCESS REVIEW BOARD SYSTEM 

G) SAFETY REVIEW BOARD SYSTEM 

( INCLUDED PRODUCT LIABILITY 

PREVENTION PROGRAM) 

BY DES GN 

ENG NEER S 



2.TO PRED CT PRO BA 

3. 

BABLE, POTENT I AL 

0 R H ODEN PROBLEM 

A T l\.'1 A S S PRODUCT 

ON STAGE, BY; 

A) UUALITY FUNCTION DEPLOYMENT 

MET.-iOD 

8) FAILURE MODE EFFECT ANALYSIS 

METHOD 

C) OUAL I TY ASSURANCE SYSTEM FLOW 

CHART ANALYSIS METHOD 

D) QUALITY CONTROL PROCESS CHART 

BY PROCESS DES GN 

ENG NEER S 

T 0 s T u D Y, p R E D c T 

0 R F 0 R E CAS T F 0 R 

F 0 R E s E E NA B L E u s E 

0 R M I s u s E A N D 

u N F 0 R E s E E N A B L E 

u s E 0 R M s u s E 

A T c u s T 0 M E RS u s E-

s T AG E B y ; 



A) 0 UAL I TY DE PL 0 Y MEN T (0 UL I TY FUN -

CTION DEPLOYMENT) METHOD 

B) FAILURE MODE EFFECT ANALYSIS 

METHOD 

C) FAULT TREE ANALYSIS METHOD 

D) HAZARD ANALYSIS METHOD 

. 
E) DESIGN .REv1·Ew BOARD SYSTEM 

F) PROCESS REVIEW BOARD SYSTEM 

G) SAFETY REVIEW BOARD SYSTEM 

( INCLUDED PRODUCT LIABILITY 

PREVENTION PROGRAM) 

BY DESIGN 

ENGlr..JEERS 

4.TO EVALUATE DE-

S GN QUALITY 

ASSURANCE METHODS 

BY COMPARING \IV I TH, 

A) COMPETITORS STATUS FOR NEW OR 

CONVENTIONAL PRODUCTS 

B) LIT I GATED VERD I CTS IN PRODUCT 

LIABILITY FOR SIMILAR PRODUCTS 

C) CUSTOMER ACCEPTANCES FOR PAST 

CAL IMS, OR COMPLAINTS HANDL I NGS 



5.TO EVALUATE 

PRODUCT I ON 

6. 

OUAL TY ASSURANCE 

METHOD AND PRACT 

CES, BY COMPAR NG 

\IV TH -.. 

A) COMPETITORS STATUS FOR NEW OR 

CONVENTIONAL PRODUCTS AND 

PROCESSES 

8) LITIGATED VERDICTS IN PRODUCT 

L:ABILITY FOR SIMILAR PRODUCTS 

OR PROCESSES 

C) CUSTOMER ACCEPTANCE FOR PAST 

CL A IM, 0 R C 0 MP LA I NT HAND L I NG 

T 0 EVA L u A T E 

s E R v c E a u .A L T y 

A s s u R A N c E s y s T E M 

A N D p R A c T c E s 
B y c 0 M p A R N G 

\IV I TH ; 

A) TO C) ACT IONS ARE NECESSARY TO 

FOLLOW AS SAME PROCEDURES AS 

EXPLAINED IN THE PRECEDING 

PARAGRAPH. 



CONVENT ONAL 

NSPECT ON .. 
CONCEPT 

CUSTOMER NEEDS 

SPEC F CAT ON 
AND 

DRAWi NG 

OPERATION 

STANDARD 

OPERATION 

PROCESS 

DES 

ACCEPTED 

G l'J 

INSPECTION 

STANDARD 

NO 

REJECTED 



~----------------------- --

&& 

PARAGRAPH 
2. 4. 9 

REPET I VE M I S 1-f A P S 

PREVENTIVE ACT I ON 

C 0 NC E PT, 

DON• T MAKE ANY SAME 

M STAKE 

DON• T PERMIT SAME 

M STAl<E OR ERROR 

TO ESTABL SH 

POS T VE RECURRENT 

PREVENT VE ACT ON 

FOR NEVER HAPPEN I NG 

AGAIN BY SAME GAUSE 



HOW TO IMPLEMENT 

REP ET VE M I SH AP 

_E_REVENT VE ACT 0 N .. 

CONCEPT 

1 . TO E s T A B L SH s 0 p 

F 0 R E v E R y ND I v 

DU A L s s p E c F c 

vvo R K s e 
2. T 0 E D u CAT E & T R A N 

A N D T 0 HA v E F A M L 

A R '\N T H T H E M 

3. T 0 M p 0 s E M 0 R E 

A D D ED-VA L u E vvo RK 

T 0 EV E R y N D I v D 

u A LS B y M A N A G E M E N T 

4. T 0 D E L E G A T E \Al 0 R K s 

A F T E R c E R T F I CA -

T 0 N A s p 0 s s B L E 

A s c A N D E p E N D N G 

0 N T H E R c A p A B L I -

T y 



5. T 0 AS I< TH E R CREA-

T v T y F 0 R s u s T E 

N A N c E A N D M p R 0 v E-

M E N T 0 F TH E R DA I -

L y R 0 u T N E vvo RK 

6. T 0 E s T A B L s H E M p 

L 0 y E E s c A R E E R D E 

v E L 0 p M E NT p R 0 GR AM 

u N D E R p EO p L E 

B u I L D I NG p H y L OS 0-

p H y 



.... RESPECT EMPLOYEE 

AS HUMAN BE I NG.,. 

CONCEPT 

TO RESPECT EVERY 

EMPLOYEES AS NDEP-

ENDENT HUMAN-BE I NG 

TREAT THEM AS 

PARTNER 

TREAT 

D GN 

TREAT 

ADULT 

THEM 

TY 

THEM 

\IV I TH 

AS 

TREAT THEM \/VI TH 

RESPECT 



1 

2 

PARAGRAPH 
2 . 4 . 1 0 

HOV\/ TO MPLEMENT 

RESPECT EMPLOYEES 

•• 
AS HUMAN B E NG 

. 

CONCEPT 

T 0 u N D E R s T A N D M R -

A .. H. M A s L ovv· s H I E R -

_t:::-, 

A 

-0 

T 

H 

c 

R 

N 

F 

0 

A 

0 

c H y p R N c p L E s 

D y - A s s u M p T 0 N 

M R. D. M c· GR E G 0 R 

u N D E R s T AN D B E 

v 0 R s c E N c E 

N c E p T s 
PROVIDE TASK VARIEY TO AVOID 

BOREDOM 

ENLARGE THE JOB TO MEET THE 

SK I LL S AND AB I L I TY 0 R WORKERS 

PROVIDE FEED BACK ON PERFOR

MANCES 

PROV I DE JOB. CLOSURE OR JOB 

IENDIFICATION 

SELF-CONTROL OF SIGNIFICANT 

ASPECT OF THE WORK 

- OPPORTUNITY TO LEARN NEW 

SKILLS 

PARTICIPATION IN PROBLEM soL'

v I NG, PLANNING AND CONTROLLING 



3.TO ESTABL SH CA -

REER DEVELOPMENT 

PROGRAM FOR EVERY 

EMPLOYEES 

4.TO DEVELOP FOR ED

UCATION AND TRAIN-

1.NG SCHEME TO COM

PLY VVI TH 

5. TO MOT VATE AND 

CHALLENGE EMPLOY

EES FOR FOSTER I NG 

S E L F STUDY I NG AND 

PART C PAT NG EN 

V RONMENT AND C R-

CUMSTANCE VVI TH N 

EVERY VVORl<SHOPS 

6.TO ORGAN 

QC C RCLE 

Z E F 0 R 

IMPLE 

PROGRAM MENTAT I ON 

BY FLOOR PEOPLE 

7.TO MPLEMENT EDU 

CAT I ON AND TRA N 

NG PROGRAM 

8.TO HAVE Tt-IEM 

ALL OC C RCLE 

OWN VVODl<SHOPS 

NS T 

AT 



PARAGRAPH 
2 . 4 . 1 1 

TOP MANAGEMENT 

COMM TMENT 

UNDERSTAND I NG,.. 

CONCEPT 

T 0 FO L L O\N TH E T 0 p 

M A N A G E M E N T" s 

c R E E D. v I s I 0 t.J 

s T R A T E G y AN D 

M s s 0 N s TA T E ME NT 

B A s E D 0 N 

s u R v v A L 

D·O M N A N T COMP E T I -

T I v I T y AN D 

c u s T 0 M E R s F u L L 

s A T s FA c T ON s AND 

T 0 EX E c u T E 

p 0 L c y A.N D G 0 A L 

D E p L 0 y E D B y T H E TOP 

T 0 EVE Ry MAN A G E ME NT 



HOV\/ TO MPLEMENT 

... TOP MANAGEMENT 

COMM TMENT 

UNDERSTAND NG .... 

·c 0 NC E PT 

1 . TO UND E RSTAND co· s 

c R E ED 

2. T 0 LIND E RSTA N D TOP e 
-MA N AGEME NT v s I 0 N 

A N D s T R A T E G y H OVV 

T 0 p A R T c p A TE 

A N D s H A R E \IV I TH FOR 

A c H EVEME NT 

3. T 0 UNDE R s T A N D c o· s 

M s s I 0 N s T A T EMEN T 

F 0 R SHAR N G vv I TH 

s 0 c ETY c 0 N T R B u 

T 0 N R E s p 0 N s B 
e 

L T y 

4. T 0 UN D E R s TAND 

. 0 N G A N D MED u M 
l-

T E R M p ("..) L CY A N D 

G 0 A L F 0 R PAH T c 

p A T N G \IV T t-1 s u R 

v v A L A N D co M p E T I -

T v T y D 0 M I NANCY 



5.TO FOLLOW ANNUAL 

P 0 L CY AND GOAL 

DEPLOYED BY THE 

TOP MANAGEMENT TO 

EVERY SU BORD NATE 

MANAGEMENT 

6.TO IMPLEMENT FOR 

CONT NUOUS MPRO 

VEMENT AND SUSTE-

.N A N C E A C T 0 N A T 

OWN ASS GNED ORG-

AN ZAT ONS UNDER 

T 0 P MAN AG E M .. E NT 

F RM COMM TMENT 

FOR DOMINANT COM 

PET T V TY ESTA-

B L SHMENT 

7.TO ENCOURAGE SUB 

ORD NAT ES FOR N 

STAL LAT ON OF OC 

C RCLE ACT V TY 

w 
T 

TH 

ON 

N ORGAN ZA 

8.TO CAHLLENGE AND 

MOT VATE FOR PEO 

PLE BU LD NG CON 

C E P T IMPLEMENT NG 



SECTION 
3 

QC STORY (QC METHOD) 
FOR 

PROBLEM SOLUTION 
AND 

IMPROVEMENT 

1. QC STORY (QC METHOD) 

A QC STORY (QC METHOD) IS A SQUENTAL PROCEDURES FOR IMPLEMENTING 

OF c 0 NT R 0 L c 0 N c E p T WHICH rs ORGANIZED BY CONTINUOUSLY 

REPEAT I NG CYCLIC ACT I ON OF I M P R 0 V I N G A N D M A I N T A I N -

I NG FOR PROBLEM SOLUTION OR IMPROVEMENT ON DAiLY ROUTINE WORK OR ~ 

TOP MANAGEM~NT COMMITMENT IMPLEMENTATION, AND IS TO FOLLOW C 0 N TR 0 L 

C Y C L E WHICH IS ORGAN I ZED OF P L A N - D 0 - C H E C K - A C T . 

AS SHOWN IN THE FOLLOWING STATED FIG. 1; 

ACT 

CHECK 

FIG. 1 CONTROL CYCLE 

PLAN 

DO 
J 

I 



2. QC STORY (QC METHOD) SEQUENCES. 

THE QC STORY (QC METHOD) IS ORGANIZED BY THE 8 STEPS AS SHOIN IN THE 

FOLLOWING SEQUENCES; 

( 1) IDENTI F I CA Tl ON OF A P R 0 B L E M FOR SOLUTI ON OR 

A P R 0 J E C T FOR I llPROVEllENT. 

(2) IDENTIFICATION OF A PRESENT STATUS (DATA COLLECTION) FOR 

A P R 0 B L E M OR A P R 0 J E C T • 

(3) ANALYSIS OF DATA FOR ISOLATION OF R 0 0 T - CA US E ( S) 

( 4) ESTABLISHMENT OF C 0 R R E C T I V E A C T I 0 N FOR ROOT -

CAUSE(S) 

(5) lMPLEMENIATION OF C 0 RR EC T I VE ACT I 0 M ESTl.BLl

SHED FOR SOLUTION OR IMPROVEMENT 

(6) EVALUATION OF R E S U L T OBTAINED. 

(7) ESTABLISHMENT OF ST AND ARD FOR SUSTAINING OF THE 

CORRECTED OR IMPROVED CONDITIONS 

(8) iNTROSPECTION OF THE WHOLE PROCEDURES TAKEN IF ANY RESIDUAL 

ACTIONS LEFT OVER AND IDENTIFICATION OF NEXT PROBLEM 

OR P R 0 J E C T IN FUTURE 

PLAN 

ACTION 
REM I DUAL 

ACTION 
RECURRENT 

PREVENTIVE 

DO 

FIG. 2 CONTROL FLOW CHART 

MAINTAIN 
AS IS 

FOLLOW-UP 

IMPROVE. 



3 I D E N T I F I C A T I 0 N OF A P R 0 B L E M FOR SOLUTION 

A P R 0 J E C T FOR IMPROVEMENT 

3-1. IDENTIFICATION OF A PROBLEM OR PROJECT TO BE TACKLED. 

(A) HOI TO IDENTIFY A PROBLEM OR A PROJECT AT FIRST HAND 

RESULT 

i 

AS SHOIN IN FIG. 3 • THE DIFFERENCES BETWEEN CUSTOMERS DEMANDS/ 

REQUIREMENTS. OR GOALS ESTABLISHED ANO PHYSICALLY OBTAINED OR 

RECOGNIZED FACT OR DATA IS TO BE CALLED AS ' P R 0 B L EM • TO 

BE CORRECTED OR ' P R 0 J E C T ' TO BE IMPROVE AS REQUIRED. 

FIG. 3 DIFFERECES 

./ 
/ 

/ 
/ 

TIME 

/ 
/ 

/ 

/ 
; 

DEMAND OR 

GOALS 

DIFFERENCES 

THE DIFFERENCES ARE SOMETIMES CALLED AS ' DEGREE OF UNDESIRABLE 

OR MISPLAYING SITUATIONS ' OR ' DEGREE OF UNSATISFACTORY STATUS TO 

CUSTOMERS 'THAT QC STORY (QC METHOD) IS NECESSARY TO IMPLEMENT FOR 

THE I R REMED I ES. 

(B) AS SHOWN THE ABOVES, THE DIFFERENCES AS SUCH DEGREE OF UN-

DESIRABLE OR UNSATISFACTOY CONDITIONS MUST BE STATED BY A QUANTITA

TIVE NUMBER WHICH IS CALLED AS DATA OR FACT. 



~---------------------- -----

(C) HOW TO IDENTIFY PROBLEM OR PROJECT. 

(!)FOR BEGINNER CIRCLE OR ORGANIZATION 

BY BRAIN-STORMING METHODOLOGY, EVERY MEMBERS ARE NECESSARY TO SHAKE

DOWN OR DICUSSING FOR IDENTIFYING OF THEIR PROBLEMS OR WEAKNESS 

BASED ON THEIR EXPERIENCES, AS SUCH ; 

ANY TROUBLES ENCOUNTERED DURING THEIR DAILY ROUTINE WORKS 
AT THEIR WORK SHOP. 

ANY INCONVENIENT EXPERIENCES DURING TH~IR DAILY ROUTINE 
WORK AT THEIR WORK SHOP. 

ANY DIFFICULTIES ENCOUNTERED DURING THEIR DAILY ROUTIN_ 
WORK AT THEIR WORK SHOP. 

--- ANYTHING WELCOME OR ACCEPTABLE ACTIONS BY THE NEXT DOWN
SHOP TO ELIMINATE THEIR COMPLAINT, UNSATISFACTOY, OR UN
DESIRABLE HAPPENINGS, OR TO MEER WITH THEIR DEMANDS. 

ANY CONTROLLABLE PROBLEMS OR PROJECTS WHICH ARE RATHER 
EASY TO AC~OMPLISH 

(2) FOR ADVANCED OR EXPERIENCED CIRCLF OR ORGANIZATION 

DURING THE SHAKE-DOWN ?ROCESSING, THROUGH THEIR BRAIN-STORMING, 

IT IS NECESSARY TO IDENTIFY ; 

ANY CLAIM, COMPLAINT, AND/OR UNSATISFACTOY MATTERS REVEALED 
AT CUSTOMERS HANDS 

ANY CLAIM. COMPLAINT, AND/OR UNSATISFCTOY MATTERS INFORMED 
BY DOWN-STREAM SHOPS 

ANY DIFFICULTY FOUND AT THEIR OWN WORK SHOP 

ANY UNSAFETY OR RISKY CONDITIONS OR ENVIRONMENT 

(D) PRIORITIZING OF PROBLEM OR PROJECT IDENTIFIED FOR TACKLING 

AFTER IDENTIFYING LOT OF PROBLEMS OR DIFFICULTIES BY BRAIN-

STORMING, NEXT STEP IS TO SCREEN THESE INTO MAJOR OR CRITICAL ONES 

FOR TACKLING PRIORITIZATION 

(1) FOR BEGINNER CIRCLE OR ORGANIZATION 

THE FOLLOWING STATED FIG. 3 IS A BETTER WAY TO DETERMINE THE HIGHEST 



PRIORITIZED THEME TO BE TACKLED UNDER EVE~Y MEMBERS CONSENSUS. 

SO FAR ANY DATA IS NOT AVAILABLE AT THIS TIME, TO PRIORITIZE A 

TACKLING SUBJECT AS A THEME, ONLY WAY TO HAVE EVERY MEMBERS CONSEN-

SUS IS BASED ON, AS SHOWN IN FIG. 4 ; 

MEMBERS AWARENESS AS A PROBLEM OR PROJECT 

MEMBERS DESIRE TO SOLVE BY THEIR OWN IDEAS AS THEIR FIRST 
TACKLING THEME 

MEMBERS RECOGNITION IF CAPABILITY FOR SOLUTION IS ENOUGH 

MEMBERS RECOGNITION IF SOLUTION IS FINISHED AS PLANNED 
( SHOULD BE FINISHED WITHIN 3 TO 4 MONTHS) 

(2) FOR ADVANCED OR EXPERIENCES CIRCLE OR ORGANIZATION 
-THE IDENTIFIED BY BRAIN-STORMING ARE SUMMERIZED BY PARETO-CHART 

BASED ON ' VITAL FEW ' CONCEPT AND ESTABLISHED THE PRIORITIES FOR A 

PROBLEM OR PROJECT DECISION. 

(E) DETERMINATION OF A THEME TO BE TACKLED. 

(1) FOP. BEGINNER CIRCLE OR ORGANIZATION 

AFTER SUMMERIZING THE EVALUATION DATA, THE HIGHEST SCORED ONE IS NOW 

DETERMINED AS A THEME TO BE TACKLED, AND IS NECESSARY TO DECLARED 

AND REGISTERED AS THE OFFICAL AT ace OFFICE OR IS NECESSARY TO IN

FORM TO OWN BOSS FOR IMPROVEMENT PROJECT. 

(2) FOR ADVANCED OR EXPERIENCED CIRCLE OF ORGANIZATION 

AFTER PREPARATION OF THE PARETO-CHART, PROPER INTERPRETATION IS 

CONDUCTED BASED ON TOP MANAGEMENS POLICY, CUSTOMER REQUIREMENT. OR 

WORK SHOP'S OWN BOUNDARY ENVIRONMENT TO DETERMINE AS A THEME TO BE 

TACKLED, AND FINAL DECISION IS DISCUSSED WITH MEMBERS FOR THEIR 

CONSENSUS. 

(F) DETER~INATION OF GOAL AND FINISHING SCHEDULE FOR THEME ACCOM

PLISHMENT. 



ONCE A TH9IE TO BE TACKLED IS DETERMINED, THEN I TS GOAL AND 

FINISHING SCHDll.E ARE NECESSARY TO ESTABLISH FOO DEFINITE ACHIEVE

&ENT. 

(G) CONFIRMATION OF A THEME ESTABL.ISHED BY EVERY IEEERS. 

THE THEME ESTABLISHED IS NOW NECESSARY TO BE l.HlERSTOOO BY 

EVERY r.emERS WHY TIE 1lEE IS PICKED lJ> AND IHY NECESSARY TO TAKE 

ACTION FOR Sl.UTION OR IMPROVBENT. 

(H) ASSIGtliENT OF SPECIFIC WORKS ON SCtEllED PROGRAMS 

EVERY reEERS ARE ASSIGNED FOR EACH SPECIFIC OKS TO AcaJl>l..ISH 

THE PROGRAM ESTABL.ISHED BY CONSENSUS AGAIN AS St«JIN IN FIG. 5 lHlER 

THE All PARTICIPACTION CONCEPT. 

4 IDEN~IFICATION OF PRESENT STATUS 

TH IS PROCESS IS THE W>ST I ~TANT CIE IN QC STOOY (QC IETHOO) FOO 

I DENT I FY I NG WHY THE THBE ESTABLI SlED IS NECESSARY TO COORECT OR 

lr.t>ROVE 

4-1 COLLECTION OF FACT AND DATA FOR IDENTIFICATION OF REAL STATUS 

FACT AND DATA RELATED WITH THE THaE ARE NECESSARY TO COLLECT 

AT LEAST FOR LAST 5 YEARS OLD STATUS WI TH QUANTIFIED MJllERS. AND 

WI TH JUSTIFIABLE AND TRACEABLE DATA S<X.ftCES. 

4-2 STRATIFICATION FACT AND DATA COLLECTED 

FACT AND DATA COLLECTED ARE NECESSARY TO STRATI FY II TH MAN, 

MACHINE. MATERIAL. rETHOD. AND ENVIROflENT ( 4 M 1 E APPROACH) AND 

FURTHER STRATIGY AS; 

(A) MAN --- BY SEX. AGE, SKILLED OR lR>KILLED, SHIFT, ETC 

(B) MACHINE --- BY KINDS Of MACHINE. SERIAL NO., MAtl.FACTmER. ETC 

(C) MATERIAL --- BY MAM.FACTURER, HEAT BATCH. LOT, ETC 

(0) METHOD --- BY ORGANIZATION, ISSUING DATE, ETC 

(E) ENVIRCHENT --- BY YEAR. KlNTH, WEEK. DAY, NA. PM. TIME, DK
SHOPS, WEATHER. CL I MA TE. TaffRA TURE, ETC 



, . , . 
I t 

4-3 PREPARATION Of CAUSE ANO EFFECT DIAGRAM (FISH-BONE cHAAT) 
FOR SlMERIZATION Of THE STRATIFIED DATA. THE CAUSE AND EFFECT 

DIAGRAM (FISH-BONE CHART) ARE RECCJIEM>ED TO PREPARE FOR RJtTHER 

snl>YING ANY OTIER tECESSARY DATA C<U.ECTION. 

4-4 IDENTIFICATION Of PROOLEM' S STATIJS DATA (DISPERSION CATA) 

AFTER SlllERI ZATI ON. PROBLEM m PROJECT STA TIJS DATA ARE CLEARLY 

IDENTIFIED BY HOW r.u:H THESE DATA ARE DISPERSED AGAINST llfE RE-

QUIRBENTS. 

5 ANALYSIS FOR ROOT-CAUSE ISOLATION 

5-1 IDENTIFICAION OF PROBABLE CAUSES 

THE cru.ECTED DATA llTH THE CAUSE AM> EFFECT DIAGRAM (FISH-BONE 

CHART) ARE ANALVZED IF WHICH DISPERSION ARE r.ESTLY CONTRIBUTED FOR 

ffiOBLEM CAUSES 00 PROJECT I r.t>ROVEMENT DI srumANCES. AND ARE MARKED 

ON TIE fllST PROBABLE ONES OF CAUSE AND EFFECT DIAGRAM (FISH-BONE 

CHART). 

5-2 IDENTIFICATION Of POTENTIAL CAUSES 

AflJNG OF THE PROBABLE CAUSES IDENTIFIEC. AJRTHER ANALYSIS ARE 

~TED WIT!~ HYPOTHESIS FOR ISOLATION OF THE POTENTIAL CAUSES, 

WHICH HYPOTHESIS IS ESTABLISHED BY THOR<l.KJH STIJOYING OF PROBLEM OR 

PROJECT I rl'ROV I NG STROClURE AND TECHNOLOGICAL ANAL VS IS. 

THESE POTENTIAL ONES ARE ALSO MARKED SPECIFICALLY ON THE DATA OF 

THE CAUSE AND ~FECT DIAGRAM (FISH-BONE CHART). 

5-3 ISOLATION Of ROOT-CAUSE(S) 

AFTER SCREENING OF THE POTENTIAL CAUSES, THE r.EST RESPONSIBLE OR 

COORIBUTABLE CAUSES ARE ISOLATED BY SlfilATION TEST OR TECHNICAL 

CALCll.AL Tl ON OR TECHNOLOGICAL ANAL VS IS FOR .l.IST IF I CA Tl ON OF THc IR 

SCREENINGS. 



C A U S E 
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FIG. 6 RECURRENT PREVENTIVE ACTION 

6-4 ESTABLISHMENT OF ACTION PLAN FOR IMPLEMENTATION OF THE CORRECT-
1 VE ACT I ONS. 

WHEN THE BOTH CORRECTIVE ACTIONS ARE ESTABLISHED, IT IS NECESSARY 

TO ESTABLISH FOR ACTION PLAN SUCH AS, 

WHO ARE RESPONSIBLE FOR ACTION TAKING 

WHERE IS THE ACTION TAKING 

WHAT KINDS Of ACTION IS NECESSARY TO TAKE 

WHEN IS THE ACTION TAKEN 

WHY IS THE ACTION NECESSARY TO TAKE 

HOW IS THE ACTION TAKEN 



6-5 FINALLY. PRIOR TO IMPLEMENT THE CORRECTIVE ACTION. ONE LAST 

CHECK WOULD BE NECESSARY TO CHECK IF ANY OTHER DETRIMENTAL SIDE 

EFFECTS ARE OBSERVED OR NOT, SUCH AS. 

IF QUALITY IMPROVED, BUT COST IS UNEXPECTEDLY RAISE~ 

IF COST REDUCED. BUT QUALITY ARE DETERIORATED 

IF QUALITY IMPROVED, BUT PRODUCTION SCHEDULE GOT LATE 

IF CORRECTIVE ACTIONS DETERMINED ARE FEASIBLE ENOUGH BY 
MEMBERS BY THEMSELVES 

1 IMPLEMENTATION OF CORRECTIVE 
ACTIONS 

-7-1 DISSEMINATION OF CORRECTIVE ACTIONS ESTABLISHED 

IT IS STRICTLY ADVISED TO BE FULLY COMPLY WITH THE EVERY STEPS 

OF THE CORRECTIVE ACTIONS ESTABLISHED BY EVERY MEMBERS THAT EACH 

CORRECTIVE ACTIONS ARE EXPLAINED FOR IMPLEMENTATION PROCEDURES 

BY SPECIFIC TRAINING PROGRAM TO UNDERSTAND ITS NECESSliY. 

7-2 IMPLEMENTATION OF THE CORRECTIVE ACTIO~S 

AFTER FINISHING OF THE TRAINING, MEMBERS ASSIGNED ARE EXECUTING 

THE RESPONSIBLE OPERATIONS AS REQUIRED. 

7-3 RECORD OF ACTION TAKEN AND RESULTS OBTAINED 

IHEN THE CORRECTIVE ACTIONS ARE T~KEN, IT IS NECESSARY TO RECORD 

ANY ACTIONS TAKEN INTO THE FORMATS FURNISHED FOR TRACEABILITY. 

7-4 RETENTION OF RECORDS 

THE IMPORTANCE OF RECORDS ARE BASED ON THE CONCEPT THAT THE 

OBJECTIVE EVIDENCES ARE ONLY VERIFIABLE BY THE AVAILABLE WRITTEN 

DOCUMENTATIONS, WHICH ARE PHYSICALLY WRITTEN INTO THE FORMATS 

AT THE EXACT IMPLELMENTING SPOTS. 



8 EVALUATION OF THE RESULTS 

IT IS READY TO SEE IF THE GAOL ESTABLISHED ARE EXACTLY ACHIEVED 

BY THE CORRECTIVE ACTIONS WHICH ARE JOINTLY ESTABLISHED BY EVERY 

MEMBERS CONSENSUS . AS FOR THE RESULTS ARE CONCERNS, THEY MUST 

BE EVALUATED BY TIO IAYS, ONE IS BY TANGIBLE EFFECTIVENESS, THE 

THE OTHER IS BY INTANGIBLE VIEIS. SUCH EVALUATION IS BASICALLY 

CONDUCTED BY CIRCLE OR ORGANIZATION ONESELF. BUT SOMETIMES IT 

WOULD BE ~ETTER TO BE EVALUATED BY THE THIRD PARTY TO IDENTIFY IF 

QC CIRCL~·s PRCBLEM HANDLING CAPABILITIES ARE PROGRESSED OR IF 

EACH ORGANIZATIONAL PROJECT HANDLING CAPABILITIES ARE IMPROVED. 

8-1 EVALUATION OF THE RESULT OBTAINED 

Aff~n THE CORRECTIVE ACTIONS BE IMPLEMENTED, THE RESULT OBTAINED 

MUST BE CHECKED IF THE GOAL ESTABLISHED ARE ACHIEVED OR NOT. AND 

ALSO ANY OTHER SIDE-EFFECTS ARE OBSERVED. 

8-2 EVALUATION BY TANGIBLE ACHIEVEMENT 

THE TANGIBLE EFFECTIVENESS CAN BE IDENTIFIED BY COMPARING WITH 

GOAL ESTABLISHED AGAINST THE RESULT OBTAINED BY QUANTIFIED DATA. 

IT IS RECOMMENDED TO USE THE PARETO-CHART FOR COMPAR!SON BETWEEN 

THE OLD STATUS AND THE NEWLY ACOMPLISHED ONE AS SHOWN IN FIG. 7. 

FIG. 7 COMPARISON 

100 ~ 

A B c D E B c A D E 



8-3 EVALUATION BY INTANGIBLE EFFECTIV~NESS 

ALTHOUGH THE INTANGIBLE ACHIEVEMENT ARE RATHER HARD TO EVALUATE 

COMPARING WITH THE TANGIBLES. THE FOLLOWING STATED COULD BE OBSER

VABLE DURING IMPLEMENTING OF SOLUTION OR IMPROVING PROCESSINGS. 

--- IMPROVEMENT OF HUMAN RELATIONSHIP BETWEEN LEADER AND MEM
BEERS OR MANAGEMENT AND MEMBERS. 

IMPROVEMENT OF COMMUNICAITON BETWEEN LEADER AND MEMBERS OR 
MANAGEMENT AND MEMBERS 

IMPROVEMENT OF MEMBERS CAPABILITY FOR SOLUTION OR IMPROVE
MENT 

IMPROVEMENT OF PROBLEM AWARENESS 

TO 1.NDICATE THE INTANGIBL£ EFFECTIVENESS, IT IS RECOMMENDED TO USE 

THE FOLLOWING VISIBLE EVALUATION RADAR CHART FOR COMPETITIVENESS 
BERIEEN CICLES OR ORGANIZATIONS, IN FIG. 6. 
BETWEEN EACH CIRCLES OR ORGANIZATIONS AS SHOWN IN FIG. 8. 

9 STANDARDIZATION 

THIS STAGE IS CALLED AS 'PERMANENT FIX' OR 'SETTLING STAGE'. 

BECAUSE THE CORRECTIVE ACTIONS ESTABLISHED COULD BE SPRUNG BACK TO 

THE FORMER WORSE CONDITION, UNLESS TAKING SOME KINDS OF RECURRENT 

PREVENTIVE ACTION. 

9-1 IF YES, THE CORRECTIVE ACTION ESTABLISHED MUST BE STANDARDIZED 

IF OBSERVED 'YES'. WHICH MEANS THE CORRECTIVE AC I TON ARE EXACTLY 

MET WITH GOAL ESTABLISHED, THIS CORRECTIVE ACTION MUST BE PUT IN 

AS WRITTEN FORM. THAT IS CALLED AS S 0 P (STASNDARD OPERATION 

PROCEDURES), WHILE REVISING OF THE OLD SOP OR ESTABLISHING OF NEW 

SOP TO CONDUCT BY DAILY ROUTINE OPERATIONS WITHOUT ANY CONFUSIONS. 

FOR SUCH PREVENTION. SOME KINDS OF FOOL-PROOF OR 'POKA YOKE' TYPE 

OF PROCEDURES ARE REQUESTED TO CONSIDER FOR ESTABLISHMENT OF OPE-

RATIONAL PROCEDURES. 



S 0 P ~UST BE F~EPARED UNDER 5 V H APPROACH TO SPECIFY 

IHY IS NECESSARY TO REVISE AND TO FOLLOI 

WHEN IS NEECESSARY TO CONDUCT AS SPECIFIED 

WHERE IS NECESSARY TO CONDUCT AS SPECIFIED 

WHO HAS RESFuNSIBILITY TO IMPLEMENT AND TO PERFORM 

WHAT ACTION IS NECESSARY TO CONDUCT AND TO ASSURE 

HOI TO USE MACHINE, TOOL, JIG OR FIXTURE IN OPERATION 

HOI TO ASSURE BY IHAT METHOD AND IHAT INSTRUMENT 

HOI TO RECORD, HOI TO INFORM IHEN FOUND SOMETHING IRONG 

(A) DISSEMINATION OF S 0 P 

AFTER ISSUING OF NEW OR REVISED SOP, IT IS ABSOLUTELY NECESSARY TO 

INFORM TO THE RELATED OTHER ORGANIZATIONS IHY CHANGED OF SOP, AND 

DISTRIBUTED AS REQUIRED. 

TO IMPLEMENT THE NEW OR REVISED SOP, EVERY RESPONSIBLE OPERATORS 

ARE NECESSARY TO TRAIN FOR REASON AND BACK-GROUND STORY FOR SOP 

ESTABLISHMENT TO U~DERSTAND FOR ITS IMPLEMENTATION NECESSITY. 

(B) IMPLEMENTATION S 0 P 

THE NEW OR REVISED SOP IS MANDATORILY NECESSARY TO IMPLEMENT INTO 

THEIR DAILY ROUTINE OPERATION, NOT HAPPENING AGAIN THE SAME DISPER

SION WHICH ARE U~ED TO BE OBSERVED. 

(C) RECONFIRMATION OF SOP'S EFFECTIVENESS 

AFTER OR DURING IMPLEMENTING OF THE NEW OR REVISED SOP, LEADER OR 

MANAGEMENT IS CAREFULLY WATCHING THEIR IMPLEMENTING STATUS IF ANY 

OTHER UNEXPE:TED HAPPENING, DIFFICULTIES OR INCONVENIENCIES ARE 

EXPERIENCED BY OPERATORS. 



9-2 IF FOUND N O • IHI CH MEANS THE GOAL ESTABLISHED COULD NOT BE 

AiTAINED AS PROGRAMMED. IT SIMPLY MEANS THAT ONE OR EITHER OF 

THE DATA COLLECTION PROCEDURES ARE NOT RIGHT 

DATA COLLECTED ARE NOT JUSTIFIABLE 

DATA ANALYSIS PROCESSES ARE NOT CORRECT 

ROOT-CAUSE(s) IDENTIFIED ARE NOT RIGHT ENOUGH FOR ISOLA
TION 

CORRECTIVE ACTION IS NOT CORRECTABLE FOR ROOT-CAUSES 

CORRECTIVE ACTION IS NOT EXACTLY FOLLOWED BY ETC 

ARE NOT IMPLEMENTED BY OPERATORS, THAT IT IS ABSOLUTELY NECESSARY 

TO RETURN TO PARA. 3 TO 9 FOR THOROUGH INTROSPECTION OF EDENTl

FICATION FOR WRONG CORRECTIVE ACTION ESTABLISHMENT. 

10 INTROSPECTION AND NEXT· PLANNING 

10-1 WHEN PROCESSING WHOLE PROCEDURES UP TO PARA. 9 • MOST OF MEMBERS 

ARE ENJOYED WHAT THEY HAVE PERFORMED THAT THEY ARE TEND TO RELAXED 

TH~MSELVES, WITHOUT FURTHER INTTOSPECTING IF ANY BETTER ALTERNATIVE 

MIGHT BE UNNOTICED OR NOT. 

(A) IT IS RECOMMENDED THAT ONE MORE TIME THE WHOLE PROCESSES FROM 

PARA. 3 TO 9 STEPS ARE SELF-EXAMINED IF THEY ARE THE BEST ONES TO 

TAKE CORRECTIVE ACITON FOR THE INTENDED PURPOSES, ESPECIALLY TO 

RECONSIDER IF FOLLOWED THE QC STORY(QC METHOD). 

CB) IT IS ALSO RECOMMENDED THAT NOT ONLY TO INTROSPECT THE PROCESS 

OF THE QC STORY(QC METHOD), BUT TO CHECK ON IF AVAILABLE FOR ANY 

BETTER DATA COLLECTION PROCEDURES. DATA ANALYSIS METHOD, OR USEFUL 

STATISTICAL TECHNIQUES IN PROCESSINGS. 

10-2 AT THE TIME OF YE S CONDITION. 

EVEN THE RESULT IS YES. IT IS RECOMMENDED TO EVALUATED IF 



THE DEGREE OF ATTAINMENT IS TOO HIGH OR NOT. THAT MEANS THE GOAL 

ESTABLISHED ARE NOT ADEQUATELY ANALYZED AGAINST THE DATA AVAILABLE 

OR THE PRESENT STATUS SHOWN DATA IERE NOT REALLY REVEALED THE FACT. 

10-3 AT TIME OF N 0 CONDITION, 

IN ADDITION OF THE REEVALUATION OF PARA. 9-2. THE FOLLOWINGS ARE 

ALSO RECOMMENDED TO ANALYZE; 

--- FOR GOAL CONCERNS, IF GOAi ESTABLISHING PROCESS IS ADEQUATE 

IF GOAL ESTABLISHED IS CAPABLE ENOUGH FOR 
FOR MEMBERS ABILITY 

FOR SCHEDULE CONCERNS. IF SCHEDULE IS TOO TIGHT 

if SCHEDULE IS ESTABLISHED WITH MEMBERS 
CON CENSUS 

IF SCHEDULE IS NEGLECTED BY MEMBERS 

FOR TEAM WORK CONCERNS, IF EVERY MEMBERS ARE AGREED FOR EVERY 
PROCESSING STEPS 

IF EVERY MEMBERS PRESENT THEIR IDEAS 

IF EVERY MEMBERS PARTICIPATE AT EVERY 
ASSIGNED WORKS 

IF EVERY MEMBERS ATTEND AT ANY TIME 

IF EVERY MEMBERS CAN USE Q~ 7 TOOLS 

--- FOR PROBLEM OR PROJECT CONCERNS, 

10-4 NEXT F UT URE PLANNING 

IF THEY ARE TOO DIFFICLUT TO ESTABLISH 
FOR SOLUTION OR IMPROVEMENT 

IF THEY ARE TOO DIFFICULT TO SOLVE OR 
TO IMPROVE 

WHEN EVERY STEPS OF QC STORY (QC METHOD) ARE FOLLOWED AND CONFIRMED, 

NEXT PROBLEM OR PROJECT WILL BE TACKLED AMONG OF THE BACK-LOGGED 

WITHOUT ANY PAUSING OR INTERRUPTION, TO FOLLOW THE NEW THEME 

QC STORY ( QC METHOD). 
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SECT 
4 

ON 

CI-IT$CH~LIST FOR THE DEMING APPLICATION:PRIZE 

rrEM PARTICULARS 

. 1. POLICY .. (1) Policies jJursucd for manag~in-~nl, quality, 
and qunlily conlroi 

(2) Method of cslablishing pol~cic~ 
(3) Juslifiabilily and consislency of policies 
(4) u lil izaliOn or slalislical .melhods 
(5) Trans~ission and dilfusios:i or policies 
(6) . Review or policies nnd lhe rcsulls achievd 
(7) Relationship between policies and long: nnd· 

shorl-lerm~planning 

2. ORGANIZATIO~_. (1) Explicitness •Jflhe scopes of aulhorily and 

AND ITS responsibility 

MANAGEMENT.·. (2) Appropria~encs's or delegalion.s of a uthorily · 
: (3) Interdi.visional coopcralion · 

(4) Committees and lhcir activilics 
(5) Ulilizalion of slaIT 
CG) UL~li7.alion of QC Circle "clivilics 
('I) Qualily conlrol .. ditlgnosis 

3. EDUCATION (1) Educalion pro1~rams and resull'\ 

AND (2) Qu.aliLy- and conlrol-consciousness, degrees cf 

DISS EM IN ATION undersland ing or qualil I conlrol 
(3) Teaching of slnLisLical c1.10cepls and me.thod~, 

and the cxLcnL ur lheir d1s)eminaLion 
('1} Grasp of lhc effectiveness of qua lily r..onlrol-
(5) Educalion of 1·clalcd com;;.,ny (parlicularly 

lhose in lhc same group, subcontractors. 
consignees, and di:;lribulcrs) 

(G) QC Cir~lc aclivilies 
{'I) System of suggestin(~ ways ofimprovemcnls 

Clnd ils acluol conditions .. 

4. COLLECTION, (1) CollccLion of cxlernnl info~rnnlion 

DISSEMINATION (2) TraMmission of information between 

AND USE OF 
.. diviuions · 

INPORMATION 
(3) Speed •Jfinformnlion transmission (use of 

comp~lcn) 
ON QUALITY (4} Dal\\ processing, slaLisLical anaJy:.1s of 

inforannlio~ and uLiliznlion of Lhc resulls 



5. ANALYSIS 

6. STANDARD

IZATION 

7. CON'rROL 

B. QUALITY 

AS£URANCE 

. 

(1) Sc lee Lion of key problems nnd lhc'llcs 
(2) · Propriety of the ;.malylicai appronch 
(3) Ulili7.ntion of stntistical methods 
(4) Linkage with proper techn~:ogy 
(5) Quhlily nnnlysis, process analysis 
(6) Ulili7.ntion of nnalytical results 
(7) Asserti\'eness of improvemcnlsugcestions 

(1) _Systemntizntion of standards 
(2) Method of establishing, revising, ancl 

abolishing stand3rds 
(3) Outcome of the establishment, revision, or' 

nbolition of.c;tandnrds 
(4) Conlenlc; of Lhe standards 
(5) Uliliznlion of statistical methods 
(G) Accumulation of technology 
(7) Ulilizalion of standards 

(1) Systems for the control of _quality and such 
related matters as cost and quanli ty 

(2) Control items nncl co.nlrol points 
(3) Utilir.alion of S"uch statistical control methods 

as.control charl'i and other statistical concepts 
(4) Conh·ibution lo pcrfo:-1nance of QC Circle 

ncliviLies 
(5) -Actual conditions of control :ictivitics 
(6) State of matters under control 

(1).' Procedure for lhe development of new 
products and r._ervices (nnnlysis nnd upgrading 

·.of qunlity, checking of design, reliability, and 
other properties) 

(2) Safety nnd immunity from prcducl linbility 
(3) Precess design, process an.alysis, and proces!i 

control nnd improvement 
· (4) Process cnpnbility 
(5) lnstrumcnlntion, gnuging, testing, nnd 

inspecting .. 
(G) Equipment mnintcnnncc, and control of 

subcontrncting, purchnsing, nncl services 
(7) .. Quality nssurancc system n~d its auclit 

I . 



8. QUAJ ... ITY · 1 (8) Utiliiation of s~ali!>lical methods 

ASSURANCE (!)) CvaluaLi"l"l and audit of quality ·•· 
(10) Actual stale of quality assurance 

9. RESULTS (1) Mcasurcmcnl of results 
(2) Sul;slanlivc rcs1.1ll.s iri quality, services, 

delivery Lime, cost, profits, safcLy, 
environment, etc. . . 

(3) Intangible resulLs 
(4) Measures for overcoming clefc_cts 

10. PLANNING (1) Grasp of lhe present slate of.affairs and the 

FOR THE . concreleness of Lhe pla11 

FUTURE 
(i) Measures for.overcoming de.feels 
(3) Plans for furlhcr advances 
(4) Linkage wilh lhe long-lcr~ plans 

Comparison of Concepts for Deming Prize & -Baldridge Awards 

Deming Prize Baldrige Award . 

Purpose To Aw:ird Prize To 111osc Comp:uiies To Promote Quality 
Which Are Rciognizcd As Having Awareness, RccogNize 
Successfully Applied CWQC Based on Quality Achievements Of 
Suitiscn~ Quality Colllrol and · U.S.Comp:inics, And To Po~licizc 
Which Arc Likely To Keep Up In Succcssrul Qunlily Strategics. 
The Future. 

Judging 1 l'agc Checklist 23 Page Checklist 
Criteria 

Emphasis More Sialistical Methods Arc .. Overall Importantcc . 
· Stalislic:il Nccessnry To Consistently Use 

. Method TI1roughout All Aspect. . •' 

Recipient Every Company Over A Minimum Max. Or 2 awards Per Category 
·standards More Thnn 70 POINTS Per Year 
(rating) 

Timeline AYCM About 6 Mon1.hs 

TupcOC A Recognition ~n Element OC Compclilio.n 
Award 

Emphasis More Jnptoccssing Oriented More Rc~ull Oriented 
-



SECTION 
5 

QUALITY 

au LA I Ty 

c OMM.I TM E N T 

QUA L I Ty 

p 0 L I c y 

. 
a u A L I T y 

0 B J E c T I v E 

. 

a u A L I T y 0 U A L I T y 

s y s T E M 0 R G A N I . N 

a U A L I T y 0 U A L I T y 

p LANN" G A s s u RA' c E 

OC UOAN LT I RTO~L_] a u A L I T y 

D E s I G N 

.. --·~·-·-
I N s p E c - a U A L I T ·y· 

T I 0 N AU D I T 



QUALITY COMMITMENT 

HOR I ZON 

VISION 

STRATEGY 

TACT cs 

OPE RAT 

IVI I S S I 0 N 

FOR SURVIVAL 

0 N 



VISION (FOR NEXT 5 

1 0 YEARS) 

H ow TH E c OM p A N y B E 

s T 0 0 D N MA R •< E T 

u N D E R s u RV I VA L AN 

A N D D OM N A NT c OM-

p E T T I v T y 

WH A T T E c H N 0 L 0 G y 

B E M p L E M E N T E D 

F 0 R N EW p RODUCT OR 

s E R v CE 

WH A T STR UC TURE B E 

OR G A N z ED 

FOR SURVIVAL AND 

DOM NANT COMP ET 

T v TY SUSTENANCE 

THROUGH CUSTOMER 

SAT SFACTION 



OUAL I T'r' STRATEGY 

(TO BE ISSUED BY) 

HOR I ZON 

V S I 0 N 

COMPETITIVITY EDGE 

CUSTOMER SAT I SFAC

T I ON STATUS 

BENCH MARKS STUDY

NG RESULTS 

AS ONE COMPONENT OF 

BUS I NESS STARATEGY 



TO BE COVERED 

CHRONOLOGICALLY; 

CUSTOMER OR I ENT ED 

PRODUCT OR SERVI CE 

DEVELOPMENT 

-OUL TAT VE AND 

QUANT TAT VE GOALS 

MPROVEMENT FOR 

DES GN TECHNOLOGY 

MPROVEMENT FOR 

PROCESS TECHNOLOGY 

-HUMAN BEHAVIOR 

IMPROVEMENT 

EDU CAT 0 N AND 

TRA N NG PROGRAM 

MPROVEMENI-



OUAL TY P 0 L CY 

DEFIN T I 0 N -

THE OVERALL OUAL Ty 

NTENTIONS AND DI-

RECT I ON OF AN ORGA-

N ZAT IONS AS REGARD 

0 UL TY. AS FORMALLY 

EXPRESSED BY TOP 

MANAGEMENT. 

(By so 
8 4 0 2 ) 



QUALITY POLICY 

DEC s 0 N F 0 R 

OUAL TV LEVEL AND 

GRADE OF PRODUCT 

0 R SER V CE 

D SSEM NAT I ON FOR 

PRODUCT OR SERVI CE 

OUAL TV CHARACTER-

ST cs 

D SSEMINATION FOR 

OUAL TV ACCOMPL 

SHMENT APPROACHES 

DES GNAT ION FOR 

RESPONS B L I TV 0 F 

ASS G N E D Cl U A L 

ACCOMPL SHMENT 

TO EACH PERSONNEL 



OUAL I TY OB.JECT IVES 

STATEMEN-r FOR QUAN 

TI TAT VE PRODUCT OR 

SERVICE OUAL TY BY 

M E A S U R A B L E A N D V E R. -

Fl ABLE NUMBERS. 

DEGREE OF GUST-

OMER SAT I SFAGT 0 N 

CONS STENT WI TH 

PROFESS ONAL STAND-

ARDS AND ETH I CS. 

DEGREE OF CONTI 

NUOUS 

0 F THE 

SERV 

IMPROVEMENT 

PRODUCT OR 

CE \IV H L E IN 

CUSTOMERS HANDS. 



SPEC F C CONS ID-

ERAT ON TO THE RE 

au REMENTS OF SOC I 

ETV AND THE 

MEN T-

ENVIRON-

EFFECTIVENESS 

AND EFFICIENCY N 

PROVIDING THE PRO 

DUCT AND SERVI CE-

DENT IF ED CUST-

MERS NEEDS AND TOP 

MANAGEMENT COMM T 

MENT 



(EXAMPLE) 

1 . c L EAR D E F N I T I 0 N 

0 F cu s T OM E R N E EDS 

w I T H A p p R 0 p R A T E 

a u A L T y M E A s u R E s_ 

2. p R E v E N T I VE A c T 0 N 

-A N D c 0 N T R OL T 0 A 

v 0 D c u s T OM E R D I s-

s A T s F A c T 0 N -

3. 0 p T r\11 z N G a u A L 

T y R E L A T E D c 0 s T s 

F 0 R TH E R E a u R E D 

p E R F 0 RM A N c E AND 

G R A D E OF s E R v I c E. 

4. c R E A T 0 N 0 F A c 0 L 

L E c T v E c OMM T 

M E N T T 0 0 U A L I T y 

vv I T H N T H E s E R v 

I c E ORG A N ZAT I 0 N. 



OUAL I TY SYSTEM 

DIFINITION-

THE ORGANIZATIONAL 

STRUCTURE. 

RESPONS B L I T ES .. 

PROCEDURES .. 

PROCESSES AND 

RESOURCES 

FOR IMPLEMENTING 

OUAL I TY MANAGEMENT 

( s 0 

8 4 0 2 ) 



5. c 0 NT NUOUS R EV EW 

0 F p RODU c T AND 

s E R v c E R E au I R E-

M E N T s A N D A c H I E v E-

M E N T T 0 D E N T F y 

0 p p 0 R T u N T E s FO R 

-p R 0 D u c T OR s E R v I c E 

a u A L T y I M p R OVE-

M E N T 

6. PREVENT I ON OF AD 

VERSE EFFECTS BY 

THE PRODUCT OR 

SERV CE ORGAN I ZA-

T ON ON SOC 

AND THE 

MEN T _ 

ENV 

ETY 

RON 



3.TO ESTABL SH CA-

REER DEVELOPMENT 

PROGRAM FOR EVERY 

EMPLOYEES 

4.TO DEVELOP FOR ED

UCAT l ON AND TRAIN

NG SCHEME TO COM

PLY VVI TH 

5.TO MOT VATE AND 

-C H A L L E N G E E M P L 0 Y -

E·ES FOR FOSTER I NG 

S E L F STUDY NG AND 

PART C PAT NG 

V RONMENT AND C 

CUMSTANCE V\11 TH 

EN 

R

N 

EVERY WORKSHOPS 

6 TO ORGAN ZE FOR 

·a C C R C L E I M P L E 

MENTAT l ON PROGRAM 

BY FLOOR PEOPLE 

7.TO MPLEMENT EDLJ 

CAT I ON AND TRA N 

NG PROGRAM 

8.TO HAVE THEM INST 

ALL ac c RCLE AT 

OV\/N V\/ODKSHOPS 



OUAL TY PLAN 

DEF N T I 0 N -

ESTABL SH E V E R V-

NECESARY ACTIONS 

REQUESTED OR NEEDED 

FOR THE CUSTOMERS 

NTERNAL & EXTERNAL 

SATISFACTION 

ON A SPEC F c 

RESPONS B L T ES 

0 R DU T E S -



PLANNING ELEMENT 

DETERM NATION OF 

OUAL TY REOU RED 

CON 

CUST 

OR NEEDED FOR 

TH FORM NG W 

ME R·S RE 0 U REMENT 

ESTABL 

OBJECT 

DETERM 

AUTHOR 

RESPONS 

ESTABL 

SHMENT OF 

VES 

NATION OF 

TY AN.D 

B LITY 

SHMENT OF 

PROCESS AND METHOD 

ESTABL SHMNET OF 

PROCEDURES 

ESTABL SHMENT OF 

WORK INSTRUCT ONS 

ESTABL SHMENT OF 

QUA LT Y ASSURANCE 

PROCEDURES 



SECTION 
6 

T QM 

TOTAL OUAL I TY 

CONTROL 

TOTAL OUAL TY 

MANAGEMENT 

TOTAL OUAL I TY 

SYSTEM 

TOTAL OUAL I TY 

PROGRAM 

TOTAL OUAL I TY 

IMPROVEMENT 

RE ENG NEERING 

AND 

TOTAL OUL I TY 



TOM CONCEPT 

1_ TOM STARTS AT THE 

T 0 P -

2_ TOM REOU RES TO-

TAL NVOLVEMENT-

3· TOM FOCUSES ON 

THE CUSTOMER-

4_ TOM USES TEAMS-

5_ TOM REOU I RES 

TRA NI NG FOR EVE-

RY BODY-

6- TOM USES TOOLS TO 

MEASURE AND FOL-

LOW PROGRESS. 

(BY MR. JOHN T. BURR 
FROM QUALITY PROGRESS, 
MARCH 93. PAGE 87 - 83) 



TOM MPLEMENTATION 

MODEL 

l_ CREATE A STEER NG 

COMMITTEE TO OVER 

SEE THE MP LEMEN 

TAT ION PROCESS-

2_ DEVELOP MEASURES 

OF OUAL TY AND 

OUAL TY COSTS BE 

FORE THE IMPORVE 

MENT PROGRAM BE 

G N ES_ 

3. PROV I DE SUPPORT 

TO THE TEAMS. 

4. REWARD OR CELEB-

RATE SUCCESS

(BY MR. JOHN T. BURR, 
FROM QULITY PROGRESS, MARCH 93. 
PAGE 87 - 88) 



THE PROMINENT PROBLEM ON TOM: 

( BY PROF. ROLLIE JONES AND 
WENDELL I. SHIVERS 

IN •LOGISTIC SOECTRYN •• 
VOL. 26. ISSUE 4. WINTER 1992) 

1. MIDDLE MANAGEMENT FAILURE TO RE

SPOND TO AND IMPLEMENT EXECUTIVE 

DIRECTION. 

2. FAILURE TO COMMLNICATE AT ALL 

~EVELS OF THE ORGANIZATION 

3. FAILURE TO FORM AND NURTURE TEAM 

BUILDING. 

4. FAILURE OF MANAGEMENT TO PROVIDE 

AND REINFORCE EMPOWERMENT OR FAI

LURE OF EMPLOYEESS TO ACCEPT/TRUST 

EMPOWERMENT. 

5. FAILURE TO SPEND THE UP FRONT TIME 

AND EFFORT TO PROPF.RLY PLAN THE 

TRANSITION PHASE FROM OLD PRACTICE 

T 0 T 0 M. 



RECOMMENDATIONS: 

1. DECIS VE 

MANAGEMENT 

IS COMPRISED OF A POSITIVE ATTI

TUDE AND PHILOSOPHY FOR GETTING 

THINGS DONE THROUGH THE DIRECT 

PARTICIPATION OF THE EMPLOYEES. 

FOR THAT. THE DECISION-MAKING 

PROCESS MUST BE SHARED WITH EMP

LOYEES THROUGH ENCOURAGED PARTl

Cl PAT ION. AND 

EMPOWERING EMPLOYEES "TO ACT AND 

DECIDE IN TIMES REQUIRING INST

ANT ACT I ON. 

THIS REQUIRES TO DESIGN TO EMPLOY 

ALL THE NECESSARY TO DEVELOP AND 

MAINTAIN A STRONG, PROUD AND OY--

NAM IC WORK FORCE. TH IS REQUIRES 

THE CAPABILITY TO TRAIN THE WORK

ERS. PROV I DE THE POL IC I ES. PROCESS. 

AND PROCEDURES. PROVIDE THE RIGHT 

EQUIPMENT. ENSURE THAT EMPLOYEES 

OVER THEIR HARDLES. SET ACHIEVABLE 

GOALS. REWARD EMPLOYEES FOR POS 1-

T 1 VE PERFORMANCE. ANO MAKE THEM 

THE STARS OF THE SHOW. 



CONCLUSION-

ALL THE INFORMATlON IS EASY 

IN WRITING. HOWEVER. PRACTICAL 

CATION IS ANOTHER ENDEAVOR. 

TO PUT 

APPL!-

DETAILED PLANNING REQUIRES MUCH TIME 

AND PAT I ENCE. ABOVE ALL IT REOU I RES 

THE PARTICIPATION OF ALL EMPLOYEES 

FROM THE VERY BEGINNING. GET THEM 

INVOLVED FROM THE CONCEPTUAL PHASE 

AND KEEP THEM INVOLVED. AS TIME 

PASSES AND TRUST IS INCREASED. THE 

TEAM CONCEPT OF EMPLOYEE AND MANAGE-

MENT WORKING 

AND BECOME A 

WI LL EXCEED 

TOGETHER Wl_LL EMERGE 

REAL i TY. THE REWARDS 

ALL EXPECTATIONS. 



SECT a ON 
7 

TOC IMPLEMENTATION PROGRAM 

~ 
1992 1993 1994 1995 

2
1 

4
1 

&
1 s1 

1
1
0 2

1 
4

1 s1 
8

1 
1

1
0 2

1 4 61 
8

1 
1

1
0 2

1 4 s' 8
1 

1
1
0 -

I 

tSSUE TOP MANAGE-
1 MENT COMMITMENT -

FOR TQC/QCC IMPLE- -
MENTATI ON 

ORGANIZE TQC STEER 
2 ING COMMITTEE (OR) -

COUNCIL 

ASSIGN MEMBERS OF 
3 TQC STEERING COii 

(OR) CO-Ut!C IL 

I 4 

ORGAN'Z TQC OFFICE 
AS FOR TQC COMM OR 
COUNCIL SECR'Y-& 
TQC PROAIOTION 

ASSIGN roe OFFICE 
5 MANAGER AND FACI-

I LITATOPS 
' 

ESTABLISH TQC IM-
6 PLELMENTING POLICY 

ANO PROGRAM BY TQC 
COMM OR C-OUNC IL 

VISIT VARIOUS IM-
PLEMENTED COMPANY 

7 OR COUNTRY BY TOP 
AND SR MANAGEMENTS 
AND TQC MANAGER & 
f AC !_I. IT A T~RS . 

- .. 
ESTABLISH TQC IM- . -

8 PLEMENTING PLAN & . 
SCHEDULE BY TQC 
OFF I CE 

9 TRAiN TOP AND SR - . 
MANAGEMENT 

10 TRAIN TQC MANAGER 
AMD FACILITATORS 

PREPARE EDUCATION 
11 MATERIAL FOR TOC 

IMPLEMENTATION AND 
QC 7 TOOLS 

I •.. 

• 96 
I I 

2 • 

·-

-



~- 1992 1993 1994 ' 1995 1 · 96. l 
2

1 
4

1 
6

1 s' 1
1
0 2

1 
4

1 
6

1 s' 1
1
0 2

1 
4

1 
6

1 s' 1
1
0 2

1 
4

1 
6

1 a' 1
1
0 2

1 
4

1 
6

1 
-

I 

I llPLEllFNT° EDUCA- I 12 TION AND TRAINING -
.. I PROGRAM TO EACH 

LEVELS AS SCHEDULE 

FOR EV.ERY MANAGERS 
~IHO FINISHED THE 

.. ABOVE EDUCATIONS, 
13 SHAKE-DOIN OIN'S 

~ORKSHOP TO IDEN-
FY OIN'S JEAKNESS 
AND STRONG POINTS 

I llTH SUBORDINATES 

FOR EXCERCISE OF 
QC STORY & EFFECT-

i 
IVE DATA UTILIZA-
TION, ESTABLISH A 
~ROJ~CT (EASIEST 
ONE) AND SOLVE IT, 

14 AND REPEAT SUCH - I 
EXCERC I SE. FOR NEXT . 
EASIER ONES. I 
IF FAlllllARISED, 
TACKLE CRITICAL OR 
IMPORTANT ONES FOR · 
IMPROVEMENT I 

i 

CONDUCT QCC EDUCA-
15 TIONS FOR SUPERVI-

~-QRS . 

INSTALL PILOT CIR-
I 16 CLE BY VOLUNTEERED i 
i SUPER.VI SOR 
' 

17 PREPAR.E MBP DRAFT 

! ~y TQC .OFFICE 

GET APPROVAL OF 
18 TQC COMM/COUNCIL & 

TOP MANAGEMENT 

19 ESTABLISH TOP MGl 
ANNUAL GOALS 

-
DEPLOY GOAL TO 

·20 EVERY MANAGEMENT 
& IMPLEMESNT IBP 
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• . • • " • • • . ~ • .r 1. ~ ~ - • • • ' '" ·-•-fim"°:3. Comne·•m11e ft!e'"8nts· ·.: · ;:. --.. ~1 ~"·;•"'· •:,· • .. 
1 

•· ... • · 
. ::lllll.,. ' jl UUI ~I 11111 .• , ~ . · '· .. "': .• ; -'.·1.~·''• ';· .• · · . ,.\ .. ~ 

........ .. ~ .· .. 

Continuous Improvement. A Syst~m tor planning afl9 achie.1-
- ing ccnlil"1..oos improvement. whether it be ·process-oriented 

or prpduCt·sPearic.. should be developed,·d0cumented, and 
implemented. ThiS shciuld nol be tirnited to production process
es, but should include improvem'?nt of administrative-proce3S- · 
es as wen.· : · ... 
Pfrrtormance.loforroation. A key to impro\,eri.12nt (as Well as· 

. to control) is effective use of informalion related to performance 
of processe"S.. prodocts,. and services. Procedures should be 
established.to provide a·basis for reporting, in a timely man
ne1, ·t>e• formance of ·proce$ses, products, and services, with 
both .in-house measuremeQts and measurements taken by the 
customer. ~t might also be extended back into the supplier ba~->. 

. ... -· . 
Customer Satisfaction.· Listening to the voice of the.aJStonier 
is ai 1 essential activity for e1ery company. Systems, proced11re5, 
and resources ·must be in place to understar:td ct:..-fomei ''3-

quirements, to m1nage customer relationships, to mea:>-ure cus
tomer satisfaction;, and to ensure ·appropriate resc h..1tion of 

· custorri~r dissatisfaction.·: . :· · 

Cost. ~i QUaiity:syst~ms. ·Related to periormance informs
tion is the need for· a system to ealculate and tr2.i.:k the eco
r "'mies bf quafity in· the form .of quality costs. Those categories 
of ~ts relevant to ·quality, nonconformance, ?ppraisal, etc. 
should be tracked. and reported. · 

Quality Planning.· Planning for quality ir:rproov;ts, prJCt/is· 
es; and Services, e~.her new,·transferred, Oi chan0ed, ;s a neces
sary el m(mt in a successful startup. Pia11ning must emphasize 

· how ana~izing a particular product, process, or service fits into 
the to al quality system. 



\' • • • I 
1 

•· .: ,. • •" 
0 ~ o • .. _;: • •,. •1 ,> '• • o ,'• 

........ fIDlinj 1',' Exanmlcs G1 baslC' lndlls!JYlteclmDlDDY;; . '. ·:~· 
: • •• - ·• 

1 ·~1ements · · · · .:._' ·· · ··· ·· · · · · . .-.. . '... . . . ~.: :'··:· .. . ·.. .· ·. ·. ···::'./· ·~:>'-<~!.:.-····;·, .. :·. '_'.:.<:· ... 

Workstation Management. Procedures and sChedules for 
C011tiolling and managing workstations and facilities used in. 
quality activtties ·must be established to ensure that environ~ -
mental and ergonomic condttions are maintained.: · 

.. . . . ·. . . . . -.. 

Employee Safety· and Health.' The safety and.well-being. 
of employees, as well as maintE?rlance of a safe working en· 
v_ironment, are crucial in protecti.~19 the most important as· · 
set: people. 

Preventive Maintenance1.~equires ongoing preventive ~in-. 
tenance of equipment and machinery to minimize d~ti~e. 

onsoirig Reliability Assurance_. Re.quires thai'p[oeedures 
be in place to ensure that product continues to meet ·relia· · 
bility requirements (above and beyond ,conventional ins:J2C· 
lion and test). This typically includes user ·audits, _reliability · 
testing, and .liie testing. · 

Diagnostic Tool-Control. Diagnostic$ such~:; software. and 
firmware are increasingly used as debu~ging tools. Thus, t_he -
dependency on them requires control pe:r revisicn and type,·-. 
storc..:C)e in proper environrn~ntal conditions, oackups, ·.an9. a 
meti 1od for testing diagno~tic tools. · 

Rt •mlatory Agency/Product Safet~ Processes . and 
products are subject to regulatory requirsments·for product. 
safety· relative to design, qualification, and ·-ma11ufact11rir1g. 
These requirements must be identified a. .d comml•nitated 
through th·.: quality system. 

Quality Progress/ June 1 ggp 53 



• f!s.ure 2. A SllmTOaJV DI eath.fJemeol ~1 ISD ~DD1 . :·:·:. ... ' . . . ' - -. 

Man;:geinent Responsibility. Flequires ltd~ p.'icy be defined. doamenl~. and 
~ lhroughcM lhe organlzal!cn: that responsibi!itY regarcfing q:.dty be dear·: 
ly defrled; that In-house rescuces are availalol:J for verifcalion aclivilies: that a manage
meri represenlaliYll be appoinled t> e.'ISlire •iUillily ~cm requirements are being met: 
and that lhe manager.ieri repn!S'Vl!alive 'sad a manager.lenl review periocfcaly to en· 
sure 1he ~ Uabily and tired.~ cl the quaity ~em.· 

Ouallty System, ~a quaily syster.i lhal meets the crieria cl the applicable ISO 
. 9CXX> series standard be estabished. and 11'1ail13Kled. (doc:unenled as a qualily system 
. ~and ~lled) as a mean5 d ensung Int~ conlorms ~ requiremenls. · 

Contract Review.·~ r9'lieN d oontra~ lo ensure requirements are adequately 
ae&led ana lo enue lhe capabity .eicists lo meet lhe requirements. . 

. . - . . . . - :.. . 
~procedures lor cxnrolng and verifying product design to en
·. · an lhal speclied requirements 818 beilg mel and lo ilWde procedu'es lor designkle-.iel-. 

opmn planning, design inpulloulJM design verlicalion, and design changes.. · . . ·. . 

D.c>cument Control. Reql#es estabishllg and mainlailing procedures for controlling . 
dOCiin8ilialiOf through apprMI, issue, change, and rnocfifcalion. . 

Purchasing. Reql#es lhit ptlChased product conform :0 specified req~ements: en
Stied Uvough subcxnrador ass9SSt'Ol!l lls. clear and accurale purchasing data, and verifi
calion d purchased product. 

Purchaser-SuppUed Product. RequWes procedures for verification. storage. and main· 
~ OI ~~product. . . ·. . . 

· - Produ:t ldentlnc.atlon and Traceabll}ay1 Req\i'es procedures lor idenlilyhg product · · 
.aumg ii ~ d prOdUCiiOO. aeiYefY, and ilslalalion, and individual prlCiuct or batch-
ooique idenllicalion 2S needed. • 

·rroces~t.. Aeciures procecbes 1o llOSU'e that production and instalalion processe$ · 
· ·are carried out tnfe"f CXlfllroled conc:fdions, which Include documentation, monitoring and · 

: conltol cl suitable process and producl charaderislics. use cl apprCNed equipment, ar .d · · 
.. crileria lor v.orkmanship. 

. · lnspecllon a~d Testl~ Requires that procedure$ for 1n5p!coon end test at receiving, 
· ~ 'iOc1 f;;J'SGliOns be n pace BS documentad n quality plan; :nust inc!l..Cla main-
. 1enan. e cl rec.ords and cfisposilion or product. · 

· · 1nseec~lon·.,,Measupng, and Te~!. ~9.'!!e,~.!1!:.. ~~ i;ircx:eroes fci· ..elaclion, c:ontrcJ. 
caibfaliOn, ana main!enance Of measuring aoo test ~uipment. . . . 

~tlo.n)nd Test Stat~,!;..Rll' ··es th.11 markilgs,.stamps."' labels be affixed to 
·pr:lCiud INc.ughOUt production and • .staloli<..-n 10 sho11 conlorma.:..-e or nonconlormance 
to t!!Sts and "5peclioris. 

~ontrol Of Nonconforming Prociuct. Requires control or ~ -rJow'!ing product to en· 
sure if iS-~ inadVertent~ Usea:inCTUaes identification, s~r~ ·t~un.· arl\J evaluation. 

· Corrective Action. f".eqi."ites procedures for nvesligaling \..al~ I.A nOnconr"'mance. 
-U~ 2CIOO k> rea'iiy them, .and creating controls IO prMmt fl.lure occurrence. . ·. 

J11~1dlir..i.§Jo~9~. PacQgfrg, and D~l"..!n!.R!'luires p~ocedures for l.andfing, :;tor· . 
age,. pack.'\\, Ing, ~ rfelivery ti prOdUCC ·. · . 

Ouall_!LRecord,: t1~ulrM pioCedures for ldenlification;~ection. indexir.g, filing, and 
-staa'ge~ qualii)i racordll. · · . . . . 

Internal Qual\Jltudlts. Requires a syslem ol internal audits to wrify •Yhether quality ac· 
IMlie;com-pty requkements and to delermine the enectiveness of the quality system. . . . 
311nln9. Requites procedures IOf ldentilyinlJ trairing needs and providi. og training for 
a personnel to meet those needs. 

~cx.LCiln,g, Requires procedur~ for perforrrino ser.'.cing es required by contrac:. 

_jtatlstlcal Tl"chnl~es. Requires procedures for ldentiJYing the use of sta:islical tech· 
niq'UeSin Pf'ocess, prcXiuct, and service. · · 
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Preface 

A) Quality assurance Conept in Japan arc prevailed in every imJuslries for customer satisfaction 
assurance for many years. However, so-called national quality assurance standards have never been 
established by anybody at any time ever since implementing of quality concept from 1950 to date. 
frankly speaking, without quality assurance standards, every Japanese enterprises have devoted for 
customer how to improve quality and to assure for quality and the result obtained and revealed today 
arc not necessary to explain anymore that every Japanese induslries have developed their own quality 
control and assurance standards by their own creative ideas only for cuslOmers satisfaction. 

I3) This approach is, according lO Prof. 11. Ku me, called as sellers-oriented one, and the other is called 
as buyers- orientcu wh'.ch a;e observable, as MIL-Q-5923C, or MIL-Q-9858A. for directive type 
of quality assurance issued by buyers 10 manufacturers. Accordingly, our presentation arc more 
oriented from sellers view how w acquire customer satisfaction from the very beginning market 
research, 1hrough to planning, design, production, sales and services, whcih arc also called as 

offcnsi ve quality comrol and assurance. 

C.) As for your rcf crence, here is inclosed 01her countries quality assurance standards in Table 1. 

1. Definition of Quality assurance 

(A) ISO 8402 defines 
Quality assurance is 

"All those planned and systematic actions necessary to provide adequate confidence that a product 

and service will satisfy given 1equire111cnts for quality"'. 

(B) ANSI/ASQC (A·3-1978) 
"All 1hose planned 0'. sys1ema1ic ac1iuns necessary lO provide adcqua!e confidence that a product 

or service will sa1isf y givcn 11ecc/s". 

(C) JIS Z 8101 
"Systcma1ic ac1ions performed by manufac1urers, 10 fully assure for 1he quality requi1er:ien1s by 

consumers". 

(D) Dr. IC Ishikawa mentiu11ccl, 
"To assure quali1y which consumers be able to buy and lO use with conCidcnce and satisfaciion, 

and siill 10 lie able 10 use last long". 

(E) In general 
Quality assurance is 

. (i) Not 10 give any a111101ancc w c11s10n1er, once if ii dose, must be co111pcnsa1e by all means 
----sufficien1condi1ions 

. (ii) To have custorner full sa1isfac1ion, any systc111a1ic assuring acli\Jll performccl by manufacturer:; 
---necessary conditions 

. 1-



Table 1 Quality Assurance Standards 

S1Jndards OOdy Qu;ilily management Oualitt syslcms: Ou;iMy syslcrns: Ouahly syslEms: Qu;ility m;in;i9omcnt 

and qu01~1y model lat Qu;Jlity model lor qu;i~ly model lat qualily and qualily syslcm 
usuraxo standards: assurance in design/ assur ;ince in ;issurance in final clcmenls: guidelines 

g<P<!clincs lo< devetop...11!1\t. ptoduclioo ant.I inspec1ion and lcsl 
scloclion ard use ptoduction. ins1;in;i•ion 

inslallalioo. and 
serv'.;..'9 

ISO ISO 9000: 1987 ISO 9001: 1987 ISO 9002: 1987 ISO 900J: 1987 ISO 9004: 1907 

Ausi:aha AS J900 AS J901 AS J902 AS J90J AS J904 

Austria OE NORM-PREN OE NORM-PREN OE NOm.t-PREN OE NORM-PREN OE NORM PREN 

29000 29001 29002 2900J 29004 

Oolgium NON X 50·002-1 NON X 50-00J NON X 50-00C NON X 50005 NON X 50 002-2 

Ca,,;ui;a - - - - CSA 0C2007 

Ch;,, a GOIT 10JOO. I - oo GBIT IOJ00.2 - oo GU!T IOJOO.J - oo GOIT IOJOO.~ • 06 GO!T IOJ00.5 - 00 

Oervnark DSIEN 29000 OS/EN 29001 OS/EN 29002 OS/EN 2900) OSIEN 29004 

European Community EN 29000-1907 EN 29001-1907 EN 29002-1907 EN 29003-1987 EN 29004·1!107 

Finland SFS-ISO !lOOO SFS-ISO 900 I SFSISO 9002 SFS-ISO 900) 5FS-ISO 9004 

Franco NF X 50·121 NF X 50-131 NF X 50·132 NF X 50-1)) !IF X 50·122 

tlung3ry Ml I 6990· I 9!l!I Ml 18991-1988 Ml 18992·1900 Ml 1899J-1900 Ml 18994-1906 

India IS: 1020 I Pall 2 IS: 10201 Par! 4 IS: 10201 Par! 5 IS: 10201 Parl 6 IS: 10201 P;arl J 

Ireland IS JOO Par! OJ IS JOO Pan 11 IS JOO Part 2/ IS JOO Parl J/ IS JOO Pari 01 

ISO 9000 ISO 9001 ISO 9002 ISO 9003 ISO 9004 

llaly UNI/El~ 2!1000-1!107 UNI/Ell 2!1001·1!187 uw1er-1 noo2-1!lo1 UNI/EN 2~00)-1907 UNll[rl n004-l!IU7 

!Aalaysi;i - MS 9051 IAS !105/ MS !1051 -
ISO 9001·1907 ISO 9002-1!107 ISO 9003-1987 

Uclherlallds NEN-ISO 9000 NEN-ISO 9001 NEN-150 9002 NEN-ISO 9003 NEN-ISO 9004 

New Zealand NZS 5GOO: tlZS 5601·1907 t~ZS 5(j02-l907 NZS S60J-1987 Nl.S 5GOO 

Parl 1-1907 l';irl 2-1967 

Norway NS-W 29000: 1900 NS-EN 29001: 1900 NS-ISO 9002 NS ISO 900) -
Soolh Africa SABS 0157: Parl 0 SABS 0157: Parl I SAOS 0157: Parl II SAOS 0157: Parl Ill SAOS 0157: Part IV 

Spain UNE 66 900 UNE 66 901 UNE G6 902 UNE 66 90) UNE 66 904 

Sweden SS-ISO !lOOO: 1960 SS-ISO !lOOI: 19116 SS ISO 9002: 1908 SS-ISO 9003: 19C8 SS ISO 9004: 1960 

s .. iue•land SN-ISO 9000 SN-ISO 9001 SN-ISO 9002 SN-ISO 900) SN-ISO 9004 

Tuoisia tH 110.16-1987 tll' 110.19-1967 m 110.20-1!:01 Nf 110.21·1967 llT llC:?:?-1987 

Un1ltd K"'l)tlom os sno: 1901: BS 5750: 1907: OS 5750 1907: o~ 5750: 1967: OS 5750. 1!167: 

l'arl 0. 5ecliOl'l 0. I Part I: l'a11 2: Pa11 J: P.J•l 0: 

ISO 90001EN 29000 ISO 9001/EN 29COI ISO 9002/EN 29002 ISO 900JIEll 29003 ISO !1004/EN 29004 

USA ANSllASOC ANSllASOC Al~SllASOC Al~SllASOC /\NS''ASOC 

090-1987 091·1967 092-1907 093-1967 094-1907 

ussn - 40.9001-86 40 9002-60 - -
W~I Germany DIN ISO 9000 QIN ISO 9001 01r1 ISO 9002 DIN ISO 9001 Diil ISO 900~ 

YUIJOll.avia JUS A.K. 1.010 JUSAK. !Oil JUS AK. I OIJ JUSAK.1014 JUS AK. I 011 

- ---
ll1i1 u!Jlc oritioifly ippc:ucd in 1hc lvllrch 19?0 iuuc of Q11-1fi1y News. which i~ p11hlisl1r.d !Jy 1f1c ln11i1111c of 

Qu1li1y A11ur111cc l.Jln1lo11. 

. 1. 



2. Quality 

A) The cuswmer satisfaction, or full satisf.1ctio11 arc now necessary to define as "big quality or broad 
quality" as shown in Fig. L 

13) Also, product (hardware) quality arc differing from at various phases as :;hown in fig. 210 assure 
for customer satisfaction. 

Accordingly, quality covered from planning 10 customer use phase can't be assured by mc1e 

convenionaJ quality assurance or quality control department but every employee in every dcpar1-
men1 is necessary to participate in his quality assurance functions. This is the main background TQC 

(Company-wil.lc quality control) concept advocation. 

Under TQC (CWQC) concept, quality is not defined as just hardware 01icntcd quality (pcrfom1-

&lllce, function safety or reliability, etc.) forextcriorend users, but is interprcucd as much wider range 

of quality (broader quality or big quality) which is requested lo be assured by the personnel involved 

in such area-as shown in fig. 3-administrativc, personnel, finance, labor relations, public relations, 

welfare, etc. in white-collar working shops for in-house/customers. 111ese sec10~ have sufficient 

respoasibilily for daily-routine work quality, cost quality, rime quali1y, and behavior qualicy as 

shown in Fig. l. 

C) Kinds of Qualicy 

According 10 Dr. T. Asaka, Qualicy of product cycle arc designated, as shown in fig 4 and Fig 5, 
from 0

0
-Q

11 
rclaccd wich the location of each please. 

(I) 0
0 

: Cuswmcr reguircment /nccds/ucmam.Js in use, 1hc final destination for 
cuscomcr sacisfaction 

(2) Q
1 

Customer requirement for procurement 
(3) Q

2 
: Quality goal for research and development organizations 

(4) Q
1 

: Qualily i11s1ruc1ion (Goals) specified by lop management for fucure new 

produces 
(5) 0-1 Quality rec1uire111e111 specified in drawing and specifications 
(6) Qs Qualiiy of new prototype product 
(7) 0

6 
Process design achievable Qualily 

(8) Q
7 

Quality of supplied products 
(9) Q, Quality in each processing produc1s 

( 10) Q
9 

Quality assured by inspcc1ion and lest 
( 11) Q

10 
Quality when products arc delive1ed 10 cuslomer 

( 12) Q Qualicy of servicing by produce supporl personnel 10 Cuscomcrs 
II . 

( 13) Quality in audit: Quality inde111ified by qualicy audit by lop management or TQC 

office or Qualicy assurance office 
( l '1) Qua I i1y in c:laim handling : Quality for the efficiency or eff ecci vencss of cus10111cr 

clai111 or complants handlings. 

Especially, Q
1

, Q
1

, Q
4

, O, & 0
10 

arc closely rcla1cd with each others and 1heir levels aic quilc 
differing from as shown in Fig. 5 that, when discussing qualicy problem, il is very impo11a111 to 
identify which qu:dity level arc. 

- J -
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QUALITY CONTROL IS A SYSTEM ESTABLISHED FOR 
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better 

Quality 
Level 

,, ,, 
/ ,, 

Quality in Planning (0
3

) 

Quality in design (O.) 

(Drawing Requirement) 

Quality standards in plant 
(Inspection slandard (09 ) 

Guaranteed Standard 
By Marketing (0

10
) 

Customer Requirement (0,) 

Fig. 4 Quality level in each phase 

D) Difference between quality assurance and quality control 
Quality assurance action is quire similar to climbing up 10 rhe lop of hill which would be 

representing a level of qnali1y requirement by cus1orners. If a customer wan1s to reach 1he 1op of 
hill, he must climb up himself to enjoy rhe delightfulness of conquering 1he hill. Under 1he same 
roken, if a cusromer wants 10 obrain a product (a cerrain level of qualiry which would be repre
senring the height of a hill), insiead of him, a producer must climb up rhe hill himself, and rnus1 
declare to lhc cus1orner 1hc qualily level demanded has been achieved by, which is some1imes 
called as inspection - quality assurance. 
As shown in Fig. 5, 6 & 7. 

A) Defore the WWH 
Defore the WWII, cuslomer rcquiremenls were nor so high that hill-climbing or quali1y 
assurance of cuslomcr demands could be done by mere foot-climbing or inspeclion -

visual and simple dimensional inspecrion. 

T 
Ou a lily 

level 

Fig. 5 

.. 0.A. 

Q.A. procedure before the WWII 

The climbing could be conducied ei1hcr by going up the sides of hills or direct cli111bi11g up 

or. foot As for quality assurance, direct product inspec1ion is the only and surest mc1hod for 
cus10111cr requirement (Q11ali1y) assurnncc ;111cl in<;pcciion process is now called as quality 

control. 

. g. 



Il) During lhe WWII 

DOD had issued for qualily control system and organizalion specificalions MIL-Q-5923 and 
MIL-Q-985A for weapons quality. which sp~cified quality had lo be controlled by engineer
ing (drawing & specifications), produclion (p::-occss control and finish product}, and quality 
control (inspection syslem and organization) departments. 

ll was lhe dawn of 1he presem QC concept lhat lo climb the higher quality required hills, the 

DOD specifically requested the climber (manufacturer) to use mandalory MIL-SPC. 

T 
Oualily 

level 
(higher lhan 

belore the WW II} 

Cuslomcr"s Requirerr.enl 

Fig_ 6 Q.A. During the WWII 

New co1tccpl of "climbing-gears" (3 independent dcpartmen1s were requested 10 es1ablish 
system and organizations for cus1omcr satisfaction methodologies) quality control was has 

been implcmcnled all ihrough lhe WWII. 
To assure cus1omer requiremem (control} assurance, only 3 major organizations were 
designaled as lhc responsible organiza1ions, and lhesc assurance processes and procedures 
arc called quality control. 

C) Af1er 1he WWII 

Now, 1he cl:stomcr rcquircmen1s arc sharply changed lo the higher and higher quality year 
afler year 1ha1 the convenlional qualily conLroi concepts became rather insufficient. As s1a1ed 
in 1hc following Fig. 7, every departmenl (1101 jus1 3 de~arlmenls) is requested to participale 
from marketing to service 10 conform wi1h customer requiremer.ts, depending on whal re
sponsibility is being imposed on lhcir assignmenls. 

Oualily love! 
(lho prosonl roquiromonl) QC syslom 

- 9 • 



Marketing - rnusr conduct rcli:i.blc market survey. TI1e survey analysis is necessary to be 
really reflecting on real customers' demands for R & D and planning 

departments which are the quality assurance functions. 

Procluction - must produce reliable :md s:itisfiable products for the nc.xt downstream shop 
and finaHy the end-users, by conducting qualiry assurance acrivitics which 

could be conducted with rheir own hands at own shop. 

Accordingly, each department is requested, 

to identify its own qualiry requirement 

to establish quality procedures 

10 conduct or follow these procedures 

10 assure confonnance, 

rhese are rhe prime functions of quality assurance. What kind of actions arc necessary to 

conduct to perfom1 these functions such as "ro idenrif y its own quality rcqu:rcrnent"? 

111is spccificdctailcd acrion is "quality control". In other words, quality cont ml is nothing 

bur a detailed prncedure for quality assurance exccuriun. 

I 

4. Quality assurance for quality in Plannin~. 

To assure the quality in planning, the following arc necessary to cover, 

4-1 / [Q
1

] Quality in "~arkcl Information" 

Claim information & slatus 
Complaint infonnation & status 
Warranty status 
Repairing sratus 
Spare-parts consuming status 
Reliabiliry sratus 
Maintainability srarus 
Sa(ety status 
Competitive product quality ·status 
Quality improvement planning 

Market demands (needs) indenrification 
Customers trend analysis 
Consumers trend analysis 
Cornpcrirors stallls and rrend analysis 
Market Survey, analysis, and summcrization 
R & D needs iclenrification 
R & D project establishment 

4-2 / [Q
1

) Qualily in "Itesearch and Development" 

R & D project decision and goal 
R & D projcc1 huclgcr allocarion 
R & D project manning alloc:uion 
R & D projccl cxpcdi1ion & co111rol 

• I 0 • 

Market 
infonnarion 

Market 
survey 



4-3 I [QJ] Quality in "New Product Planning" 

Quality level decision (performance, function, reliability, 
longevity, maintainability, and safety) 

new product specification establishment 
new technology integration decision 
tcsl specification est.al>lishmenl 
new product development program decision 
new product demands forecasting 
co:nparison with competitive products 
estimation of market price of new product 
estimation of market now 
estimation of new product demand 
decision of new product introduction in 1hc market 
improvement of conventional products in perfonnancc, J 

function, reliability, safety, and main1ainabili1y . __ 
improvement of cost reduction 
improvement of productivity 
improvement of processing in production 

as shown in fig. 8 

5. Quality Assurance For Quality in Design 

5-1 [Q
4

] Quality in Design 

For 

New product 
development 

For 
Conv~ntional 
product 

[Q.J Quality in design mus! be assured for the production stages, based on [Q1] which arc specified 
al planning stages. l ~l Quality in design arc further broken-down as shown in f'.ig.9, till finalizing 
for mass-prcxluction drawings and specifications. 

A) Droke11-dow11 design stages. as staled below 

( 1) conceptual design 

(2) fundamental (system) design 

(3) detail design 

(4) trial (prototype) p. Juction 

(5) process-design 

(6) prc-produciion 

(7) mass-production drawing frec1.ing 

B) Assurance mclhodology 

To assure [Q~] Quality in design, !he following slated r1ssura11cc melhodology arc necessary 10 
implement 

. I l . 
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( l) Qualiiy deploy men I 
(2) Design review, 

-2onceplual design review 
-System (Intcnncdiate) design review 
-detail design review 

(3) Trial (prototype) production and test 
(4) Failure-Mode Effect analysis 
(.5) Fault Tree Analysis 
(6) Reliability test 
(7) Simulation test 
(8) Endurance test (Life lest) 
(9) Acceleration 1cs~ 

(10) Hazard Analysis 

5-1-1 Conceptual Design Quality Assurance. 

Al this stage, the following stated must clearly be identified for the next downstream stages, 

(I) clear stalerncn l of cu~ lo mer' s req uircment 

(2) concc1>tual design ahcrna1ivcs for choices/selections 

(3) Identification of neck-engineering fields or weakness in design 

(4) cost estimation 

(5) scheduled program for commodity 

(6) Cornpeiitors status and trends in similar product/services 

(7) mock-up test evaluation 

5-1-2 Fundamental (System) Design Assurance 

(I) Full interpretation and understanding of mission (operational) requirement 

(2) Identification of condi1ions or environment of customer use 

(3) Forecasting of reliability and maintainability indexes 

(4) Fault tree analys:s S[atus 

(5) Material and component 1ables 

(6) System and subsystem configuration planning 

(7) Lif c cycle cost es:irnation 

(8) Ne·" product development master schedule 

(9) System design ::;pccifica1io11 

(10) Design conccpcs-Desigr1 Package 

(11) Hazard analysis 
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5-1-3 Detail Desig1: t\ ~s..irance 

(1) Design specification and standards and drawings 

(2) Materjal specificacions 

(3) Component detail specification or standards 

( 4) FMEA status reports 

(5) Test re,1uirement 

(6) f-ull scale drawings and specifications 

(7) Electric line drawings 

(8) Equipment full installation drawing 

(9) Process standards 

(10) Hazard analysis 

5-2 [Q
5

] Qu:1lity Assurance For Quality in P1·otolypc Production 

After drawing and· specification arc finished, the prototype production will begin to nssure the 
drawing and specifications sl:ltements are confirming to the planning requirements and customers. 

5-2-1 Trial (Proto-type) Production 
(I) Conformity sta111s of production schedule 

(2) Conformity status of Dudgct 

(3) Quality conformity siatus to specification & drawing requirement preparation 

schedules 

(4) Compatibility with quality, time and cos: relationship 

(5) Pro<lucibility and inspectability evaluation 

(6) Interchangeability and rcplaceability evalu:uion 

(7) Maintainability and sustainability evaluation 

(8) Test result report credibility 

6. [Q
6

] Quality assurance of "Quality in Production" 

6-1 [Q
6
] Quality assurance of Quality in process clesign 

[Q
6

] Quality in process design are necessary to assure for full confonnance to the drawing and 
specification requirement, based on Quality function deployment analysis. To fully assure [Q6] 

Quality in prosess design, 1he above mentioned methodology ;ire necessary to keep in minds for 
iinpkrnention :is required depending on the situation ohscrvccl . 
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A) Process design confonnicy siacus wilh eslablishcd schedule 

D) Debugging quality for acceplability in production (cross-die, machining tools, etc.) 

C) FMEA status in process-design stages. 

D) Producibility and inspcctability checking status 

E) Fool-proof implementation status (balca-yoke, or poka-yoke) 

F) Number of standardization status (operation manual, inspection manual, etc.) 

G) Quality function deploymem 

11) Process review function 

6-1-1 Quality Assurance for- Quality in Production Planning 
. . 

Qualily in production is the key funciion of money-making, p~ofil generation and cuslomer 
satisfaction that from the stand poinl of quality, thorough quality gcneralingproccdurcs are necessary 

10 establish at production planning, which arc 

A) Decision lo make or buy 

D) Decision of new machine procuremenl, or modificaiion 

C) Selection of suitable supplier 

D) ldcn1ification of process capability for equipr:r1cnt in-house and suppliers 

E) Es1ablishmen1 of produciion quanlity and production schedule 

F) Establishmcnl of manning cable 

G) Eslablishmenl of learning curve 

6-1-2 Quality Assurance for Quality in Production Engineering 

Afier engineering drawings arc released 10 1hc production areas, production engineering is 
qui le busy for pre-production prcparalion and preparing operation manuals for each processing 10 

assure qualily. 

A) Layoul preparalion. 

(I) Workshop distribuiion fellowed by opcraiion sequences lo assure cffccti vc use of noor 

spaces 

(2) Equipmenl and machinery installalion 10 assure maierial transporlalion and distribu1ion 

eff ecli veness. 

(3) Energy disu-ibuiion schemes lO assure energy conserva1ion and produc1ivi1y cffec1ive

ness. 
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D) Equipment I machinery investment 

(I) Production system establishment- for continuous mass production line with some tact 
speeds. or group production system, etc. 10 assure productibility improvemenl, and 
profitability increase and energy conservation. 

(2) Selection of equipment I machine at each workshop operations to assure quality, cost, 
time, quantity, and delivery for customers. 

(3) Installation of new equipment & modification or modernization of machinery with 
prioritization to assume unifonned quality, production cost and delivery. 

C) Establishmenl of standardized operation hours. 

(1) Analysis of every process to asssure productivity and quality improvemenl. 

(2) Work measurement of every operation by sequences to assure operator's eff ecliveness 
at each operations. 

(J) Establishment of standardized opera1ion hours to assure quality, time, delivery, and 

quantity, and cosr. 

(4} Improvement of working hours and productivity 10 assure reduccion of working hours. 

(5) Improvement of processing procedures to assure qu.Jil>'· time, quantity and cost effec
tiveness. 

D) Equipment and machinery maintenance and c:ilibration 

(I) Establishment of prevenlive mainten:111cc program, sys1em and organization. 

(2) Esrablishment of monitoring m:iintcnance program, system and organiza1ion. 

(3) Establishment of corrective maintenance program, system and organization. 

(4) Establish111e111 of operators manitenancc progrnn! and system. 

(5) Establishment of calibration control for every instruments ins1allcd on equipment and 

machinery. 

(6) Establishment of maintenance data analysis system for main1enance concept improve
ment cror availability, reliability and maintainability). 

(7) Esrablishmenl of SS concept implementation program and system. 

(8) Establishment of goo<l house-keeping audit system and its execution 

to assure - reduction of c..lown time, 

improvement of logistic cffecri·.,cncss 

increase of availabiliry 

reduction of failure rare in production processings 

improvement of process quality 

motiv:irion of nor-s1crco-1yped w,irks 

joh creation 

cha1lc11ge to sra1is1ical merhodology u1ili1.:11ion in workshop 
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6-2 Quality Assurance for Quality in Processes Operations 

{I) Establishment of operation manual (standard operation procedures (SOP)). 

(2) Fumishmcnl of work instrucrion by supervisors. 

(3) Preparation of necessary macerial, components, tools and jigs for operations by super-
visors or produc1ion conrrol personnel. 

(4) Sci-up for necessary operarions by supervisor. 

(5) Physical operation while following rhe SOPs, by operators. 

(6) Self-autonomous checks by opcraiors for what rhey have done. 

(7) Self-examining and recording for !heir operarion scarus by opcrarors. 

(8) Daily checks tor machine, equipmenr, cool & jigs used daily before and afcer use by 
supen~sors and operacors. 

ro assure 
qualiry, quanriry, rime and product cost specified. 

reduction of failure in processing 

increase of producri viry 

decrease of tum-over rare 

increase of a vailabiliry 

reduction of down time 

increase satisfaction of downsrrcam _shops 

7. Quality Assurance of "Quality in Supplier" 

(Q7J Quality in Supplier arc basically as same :is procedures implemented ac Vendec company, and 
accordingly are requested and irmructcd lo follow as mentioned in[~]. [QsJ. [Q

6

], [Q,J and [Q,J successively. 

In addiiion to the aboves, che followings arc necess:iry to irnplemen;. 

A) Supplier source sclcciion. 

(I) Reliable and accura!e market survey 10 idcntif y qualified suppliers 10 assure rheir 
capabilicy for quality, quall[ity, and cost rnanagcmcn1, and top managcmeric's auitude 
toward qualicy 

(2) Conrraciing s1a1us with other manufacturers for the similar produc1s 10 assure !heir 
quality levels and producrion capabili1y . 
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D) 

C) 

Suppliers coniractability 

(1) Quality reputation verification 

(2) Products delivery assurance 

(3) ·Cost minded awareness 

(4) Standardization status 

(5) New product development capabi!iry 

(6) Shorter lead lime for delivery 

Contracting or purchase ordering 

(I) Estabfo:hment of supplier procurement policy 

by top management 

(2) Establishment of procurement cost evaluation 

policy and goals 

(3) Establishment of supplier support for management, 

c1u:mtity and le:ullimc 

(4) Establish111cnt of financial support policy. 

8. [Q
1

] Quality Assurance of Quality in Production 

To assure quality, quantity, 

time and cost-wise 

trustworthiness 

To assure for suppli

ers supporting policy 

implementation under 
group-wide quality 

concept 

The basic principle for [Q
1
] qualiry assurance in produc1ion is not just to sort out failun:d 

producl among finished product, but how good quality be intcgratnl into the finished product during 

each processing operations. for thal, i1 is very importan110 organize "good in-processes" which are 

explained in 1he prccedenl chaplers how 10 prepared by every rcl:ucd organizations. 

INPROCESS 
CONTPOL 

MAN 

MATERfAL 

MACllINE 

[ METllOD ENVIRONMENT 

Good Qulily 
Product 

The above fish-bone char! will explain that to have good q11ali1y proccducs arc solely dcpcnd11ig on 

Man, Machine, Ma1crial, ~ethod, and Environment. 

8-l Prcproduclion Quality Assurnncc. 

J\f1er verifying the prototype r>roduct quality, standard operation procedure (SOP) will be 
prepared for 111ass-pmd11c1ion hy us int: tool, jics. and die~ for 111:1ss-prod11c1io11. I lowcvcr, it is 1he 
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firs! time co use such kinds of equipment tha1 prior to use them, some sorts of debugging proces~ will 
be in need, .ind this process arc called as preproduction siage. 

A) Preproduction schedule conformity status with established schedule 

D) Debugging quality for acccpcabi!icy in mass-production 

C) Invcsiig:uion of productivity improvemcn1 

D) Continuous FMEA status 

E) ll1orough analysis of siamlards established for feasibili1y 

8-2 Inproccss Quality Assurance. 

ll1is is ihc final s1age in production area for quality assuring operation, which is the most importanc 
function operated by operators (man). Lest of machine, material, methods and environmcnr could 
be strictly contiollablc by maniigcment or supervisors, however the main factor, operators arc far 
difficult to maincain as same as conditions physically and metally. · 
Under such circumstances, quite wide-range of quality assurance procedures arc necessary to 
prevent from any dispersion cauused uy operators. 

A) Verification of production status by daily, weekly or montlily-basis to assure status of quality, 
quantity, and production-cost. 

U) lde111ification of in-process inventory sca~us lo assure inventory scatus at inprocessing 
· warehouse. 

C) ldelllification of learning siacus lo assure operators' skill improvement and production staslus 
control. 

D) Identification of quality failure slalUs to assure what kinds of prevencivc and remedial 
corrective acciom. arc necessary 10 cake. 

E) Clarification of productivity delinquency status to assure for corrective action of yield ratio 
or productivity improvemenc. 

f) Evaluation of Education and training status for recurrent problem obscvatians .. 
G) Shop safety sta1us improvement 
H) Good housekeeping status improvemerll 
I) Suggestion proposal status ev;:luations. 

9 [Q
9

] Quality Assurance of "quality in inspection" 

[Q9] "Quality in inspection" arc practically included in [Q
7
]- for suppliers' quality, [Q

1
]·for in process 

and final inspection qua.Jil}. 

However, in case of specific !nspeclion opera1ion are perfonning by professional inspectors, [Q
9

] 

quality assurance arc necessary to define and control for their responsibility. 
A) Establishment of s1andardiza1ion for various inspccLion method. 
IJ) Eslablishrr.cnc of clear test and inspection criteria in wri11cn fonns. 
C) Development of specific cducatioa and training conforrning to lhc innc vatcd tcs: or 

inspection equipment or apparatus. 
D) Correlation procedures to assure with in:;pectors consistency and ac'::uracy and 

precision between inspectors. 
E) lndcpendency of PPM (PPil) level quality assurance technology. 
F) Retricv:ti system of Qua lily inforrnations. 
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10. [Q
10

] Quality Assurance of "Quality in sales" 
Afler much-efforted products finishe~ by production operators, rhe sales function have much 

heavy dutied responsibility to deliver to the customer not only in domesric, but in international 
markets. Accordingly, their quality assur:mcc (Q

10
1 :ire necess:iry lo be functioned well enough. 

10-1 Delivery and Shipping 

A) Establishment of transportation method to assure product quality during transporting, 
storing and delivery and cost saving. 
D) Establishment of just-in-time delivery program to assure customer satisfaction for in 
venrory control and distribution cost saving. 
C) Esrablishment of adequ::11e packing and packaging procedure to assure product qual

iry. 

10-2 Sales 
A) Establishment of sales organization to assure effective sales-promotion activity 
D) Establishmelll of punctual delivery sy~aem to assure cusmmers full satisfaction. 
C) Establishment of credit control system 10 assure funds rorarion control. 

10-3 Sales promotion 
(1) Esr:iblishrnent or new cusromer searching sys1em and organization to assure sales 

promotion. 
(2) Establishment of new demands research system and organization 
(3) Establishment or effective advertisemen! and public relation system and organiz;uion 

lo assure the efi::ctive investment. 
(4) Esrablishment of effective customers information collection system and department 

jointly organized with quality control department to assure the evaluation of product 
quality reputation and quality level in the market for quality, cost, and availabili!y. 

11. [Q 11 ] Quality Assurance of "Quality in service" 

[Q11 J Qualiry in service arc physically cons isled of 1hc kinds of Quali1y as srate<l in 1he follcwi11gs 
in f-ig.6. 

I Ia rd ware quali1y 
Soft·.vare quality 
I Iurnan quali1y 

) which ore shoun Ol next p:1ge. 

A) As for production industry concerns, hardware and sof1ware quali1ics arc more emphasized for 
customer satisfaction, i11s1ead, so-called service-industries concerns, much more of human and 
software qualities are high-lighted for customer rhan hardware and sof1wnre qualities. 

However, as forqualiry nsslli·ance concepl, lhere are no1 have any dis1inc1ive differences between 
production and service indus1ries to assunc quality for cus10111er. 

f-or instances, restaurant has m:rny hardware-such as cooking u1ilities. room, building, k11ifc, 
fork- hardware without these quality, cuslomer would not be appreciate 1heir service, unclc.r rhc 
same token, a product service can'1 be sa1isfied by customer unless furnishing sof1warc <Jt1ali1y 
- service manual, repair insrructiun, etc human q11ality- service mechanics beh:lVior, prod11c1 
suppon 111cn's skill and cxpcric-nce. 

Acccxlingly, hardware. software and human <Juali1y in Service quality [Q
1

) would be necessary 
to consider by the followil1g stated iclcns. 
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L SERVICE QUALITY I 

I l 
H.;m.lw;ue Soflwarc Human 
Qua lily Qua lily Quality 
(tangible) (intangible) (intangible) 

f t 

-- .___ --I I 
I 

To supply or furnish such j 
qualily to customers . 

L J - - - --

I I 

Siandardiz:ition of basic I Appropri:uc system and St111danlization of cuslOmcr 
operation/ clerical work organiz.,tion for cus1on1cr oriented opcratiorV clerical 
dcuils s;11isfaction obuining work details 

I f 

Identification of customers 
Cull s:11isfoction 
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11.1 Hardware Quality Assurance 

H:mlwan: (Tangible) Qu:ility 

Basic Qu.,lily 

Improving 
Quality 

Emd:uncntal Technology 
{Constmction, Pcrform:i.ncc :uul 
function or h.irdw:ue) 

Fundamcnt:i.I knowledge {design concept 
:ind principle or i.-cicnce :ind engineering 
orh.'Vtlwan: 

Fundamcnt.·tl tcchnics 
(operation. maintenance, 
rc(llir procedure or hardware) 

Technology J-

--1 KJ10wledgc ]---

Tcchnics 1--· 

Pl:i.n of Improvement 
for pc:rfonnancc and 
function 

Earlier problem I 
identifying 1 

procc<lurcs _J 
~----

Earlier Root Cause 
isolation procedures 

Improvement uf repair 
proccdwcs 

Earlier identification of c1LS1omcr 
needs and s.1risfaction 

lmprovcmcnl of main1:1ining 
engineering 

-i- Assurance of main1aining 
workmanship 

~~--~-------~ 

Fig. 7 Hardware Quality 
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I 

11.2 Software Quality Assunmcc 

Softwure (l11ta11giblc} Qu.1lity I 

>-

i 

Customers I l;u1dling 
Quality based on 
Empathy philosophy 

Autonomous Pcrccptablc 
Quality "what customer 
satisfaction is" 

r 
~ 

.._ 

~ 

Fig. 8 Software Quality 

• 23 . 

Support or using 
Procedures 

Polite manner or 
servicing 

Polite conversation 
wil11 customer 

Generous claim 
h."llldling 

Hcarlful complaint 
handing 

Pen=cption of "human 
is emotional animar 
for customer 

Creal.ion of idea "how 
can devote for customer J 
satisfaction" 

I 



11.3 Human (intangible) Quality Assurance 

Human i niangible Qualily I 

Customer IJ'cating behavior 

._ quality based on belier 
human reluionship 
appreciuion 

Customer trellillg procedures 
.____ quali1y 10 have customers 

run S1tisfac1ion 

Fig. 9 

---

rl Level or employees morale 

- Strictly self-managed servicing action 

- Pucep1ion of c1ique11 degree 

,__ Conversation by warm hearled manner 

- Quick am.I smarl 1c1ion al\d resporucs 

-

-- A(w3ys c11s1orncr-oricll:c<I emp3lhy 11131111cr 

- Degree or 1cccptabi1!1y by customer 

- ·-

._ Degree or how be11cr impression is i;ivcn 10 
c11s1orncr 

----·-·---------·----~--, 

_:.·~:_::~ship or~aniz:_ wi1l~~:=J 

llc11c; co111i1111011s rrla1ionship wi1h c11s10111cr 
as rcpca1in1:rc1;ular c1111mncr 

·------------------
Iluman Quality 
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12. RclalionshiJJ with Qi\
1 

a~·d ISO 9000 series 
pn 

A) ISO 9000 Series 

ISO 9000 

ConlI01clu."ll J 
Quality Assurance 
St.·uxl."lrds 

ISO 900 

~ 1509002 

ISO 9003 

lr11cmal Use Only. 
and is nol lo he 
usc<l in Co111rac1ual 
Si111a 1 ions 

J 

. To Ensure Conformance To 
Specified Requirements During 
Design, Development, Production, 
Ins1a.llation, and Servicing 

To Ensure When Only Production 
and Ins1alla1ion Confonmmce 

To Ensure Only Cvnfonnance In 
final Test & Inspec1ion 

C0•itains Guidance On The 
-:·echnical, Aclminis1rative, and 
Human Factors Affecting The Product/ 
Service Quality, Which Listing The 
Essential Elements-Such as Establishing 
t. Quality Systemfolr Marketing, 
Design, Procurement, Production, 
Measurement, Post Production, 
Material Con1rol, Documeniaition, 
Safety, anc.l Use of S1a1iscal 
Mc1hod . 
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B) Some comments by expcrls 

1-1 Presupposition of ISO 9000 Series implcmcnlalion 

Dy Mr, Yves Van Nuland, Quality manager of UCB Chemical Sector in Ilrusscl, Bclgiern, 

(QP, June 1990, P41) recommended. 
The practice of ISO 9000 in each company will be successful only when 1wo conditions are me1; 
l. Tora! quality conrrol mus! already be present or be ir11roduc1ion al same rime :is ISO 9000. 
2. Management musr overwhelmingly commit lo quaiily. 

1-2 Fulure of ISO 9000 series 

By MR.Joseph J. Klock, the quality and rcliabili1y planning manager at AT&T, in Union, N. J, 

(QP, June 1990, p47), warned 
"The ISO 9000 sciies sets minimum criteria for AT&T suppliers. F111urc programs will use l'vlalcolrn 
Ilaldridge National Quality Award criteria to rei!ch even higher s1andards of exccllcncr.:. 

C) Comparison Ilelween ISO 9000-Series and D-Prizc and B-Award 

According 10 Mr. John! Durr, (p23, QP, June 1990,) 
I. ISO 9000 series are more generic and reprcsenl 1hc minimum rcquirr.:rncnts, (only) 10 rncet 

customer n:quirernenls 

2. n-Award, and D-prizc crileria for competition arc require rnorc greater 
-planning, 
-management 
-irnplemcnta1ion focused on resulls of using 1hc quality system 

3. for Supplier, ii covers regardless of-industry bases 
-company size 

4. Do nol 1cll a company how 10 docurnenl 1he quali1y system 

-\vhat is a quality manual? 
-what is a quality plan? 
-whal makes up an adequalc q11ali1y policy? 
-who should be responsible? 
-whal is authority? 

5. Don' I men lion or make a provision for con1in11011s irn provcrnr:111.- Dr. J. ~·I. Juran poi :il 'i our unt i I 
;uldressing in 1he future, (I) continuous improvemcnr, ro lower co~t. to improve prnd11ct :rnd ~;crvice 
q11ality, (2) 10 remain COlllpctiliVC in I ·lay's world CCClllOllly. 

G. Nol requires no evidence of a sa1isfac1ory 1ask record~ of perforrna:1cc in producr q11aliry or 

delivery. 
(Because, wili i,;::•1ally be identified as i\ part of a p:ircha~c: contract.) 

. 26. 



13. Comparison of Co11ccpts for Deming F1 :~:;; & llaldridgc Awards 

Deming P.·i7..e Balclrigc Award 

Pm pose To Aw;in.! Pri1.c To Those Companies To Promote Quality 
Which Arc Rt:io1:11i1.cd As I l;1vin& Aw.1rcnc.>s. RccogNi7.C 
Succcssfullf ,\pplic<l CWQC Uascd on Quality Achicv ::ncnt; Or 

I Siatiscal Qu:ali1y Conlrnl and U.S.Companics. And To Poblicizc 
\'11.ich 1'.1c Likely Tu Keep Up In Successful Quality 51..ralegics. 
llle 1=uw1c. 

Judging I Page Checklist 23 Page Chccklisl 
Crileria 

fmphasis Mo•c S1.1tis1ical Melho<ls Ar..; Overall Impori.amcc 
Siatistical Necessary To Consis1cntl)" Use 
Metho<l ·11iroughoul All Aspcc1. 

Recipient Every Company Over A Mini111u111 Max. Or 2 awards Per Category 
S1;111dards More Than 70 l'OINTS Per Year 
(raling) 

-
Timclinc A 1·~1r AIJout 6 Months 

----- -
TupcOf A Recoi;ni1ion An Element Of Com1>etilion 
Aware! 

··---

Emphasis More lr1proccssi111: Oricn1cd :,tore Result Oriented 
·---- --

Jtl. Q11:ilily J\ssura11cc Concept I111plcmc11lalio11 

Japanese quality assurance crn1ccp1 1111der TQC arc diffcrfrg from each ocher companies as 
mentioned before, th;it here's enclosed some cx;implcs how !hey arc organize and fu11ctioned, as 
sllown in fig. 10 and 11. · 

15. Fulure Qtrnlily Assurance lo IJc considered 

/,) Estal>lishme111 of innovated quality assurance system. 
IJ) Sustaining of Pa1ticlc per million (PPM) level of quality at customers hands or better. 
C) Development of new product quality assurance mcthodclogy. 
D) Develop1.1ent of dcsie;n quality assurance. 
E) Sustaining of particle per billion (PPB or PPT) level of quality at in-processing stages. 
f) Progress of fool-proof 111ethcxJology in inprocessing stages. 
G) Devcloprnen1 off eas:ble operation and maintenance manual. 
I-I) Development of innovaled diagnosis 111c1hodology for rnainicnancc and repair. 
I) Devclopme111 of au10m;i1cd diagnosis equipment or test apparatus. 
J) Dcvelopmi:.nt of quality infon11a1ion sysicm. 

K) Devclopme111 of qu;iliiy ;iss.nance for software. 
L) Development of lifc·cycie cost assurance sysicm and proccduccs. 

M) Sl101te11inr, of new product dr,vclop111cn11i111c eye!. 
N) Expcdi•icn of production :ime cycle. 

- 27 -



0) Collaborarion of suppliers. 
P) Jmprovemen[ of daily rou[inc work control. 
Q) Mo[ivarion of improvement awareness. 
R) Collabora[ion of in1ema1ional or grobal industrializarion . 

. 28. 



I I .. 

.. ... • 

1rr---n--------r----
I 

e 

0 

e 
e ~ 

l J j .. g e § 
f 

~ & 0 ... 

·1 ;! ~ ~ 
;i 

i~ 1- ~ ~ 
=- cl 
0 ~ 

,.. .. 

11 
b ! .. 
! ~ i 0 y f f .. ,. .. ,. 

:r. ... 
" 

"' .. 
> 
;i 
"Z. 
!.l 
::J ~ 
0 

~ 
3. 

1~h 
-;; "J 

,~~~s 
~·w--.__ ..... 

~ !i 9- 5. ~53 
ga~~~ aa~o>:.: 
0 .. ~ Cl f ~ 

... 
~ ~ .... 

SECTION 1 l 

- ---r-- -- -,-------------
' 

e 

0 

a 6 

~ e a 
~ ~ 

<> .. 8 ~ .. 
~ ~~ " "' ~ ... ..; 

~ ~ .. g ... 
~f .. .. 

2 :r. ... 
'(~ !l 2 !: 

§ ~ ~ 

h 0 a 
t:! ~ 

:I 
:::>. 

5 ~ ~ 0 -· ::J 
~ ~ 

f ::> 

~ r. ,.) 

f ~ 
iS ~ f ,. 

~ 



U') 

rn 
("'"') 

~ 

~ 

:z 
~ 

..., 
-:: 

Pl()()\C' not" 

s...us.r 

SUYK:r. 

~ 

""'"""" TIOr< 

MA~ 

rr"'C .. "'lo.4.C-.• 

n.::o..cno

e CIPS.CT10t< 

s..:..u .... 
SUVICt 

QtMUn 

A\01' 

-HOOUC'T 
I I)(' 'tl.OI'. 

~1£''1' 

~UTQo.le ) 

" 
0€CUIO." 

OI' 
MUCl(A.~ 

rz:u.oo 

-J 
[ ru.P~OOUCTIOll roa ~~u.nooucnON 0 ~ _____ -~ 

f I 

( 1111AL uu1Clf u''11i"' n ) I 

l I 1'\,W rw.OOUC'T PAODIJt'nON A.'11) ~IAAJCEIWC 0 t ~ 
~ ~ rw.orosAI. 

EE 0 

I !~AMTIOlfl I 
I PROout"TlO.~ • PlCXDS C'OWl'ROI. 

~ ~lPAOYl.Ml.l'IT 

I 0 I J 
I 
I 

i rr~~~~4 • ~ ~ )' 1 ·::; ~ --- ----- ---- r·-~~-,ICTl-00' ___,o I 1 

I 
MAaJCIT ; ------- _J -------

1 

________ .JI AFTU-UAYIC'I A l" 
CVJM IWIDUllC I I 

COU£C'TM ACTlOll POI CIJTICAL PROll»I. ri'S IYAl.UATION A U..~"T PU\'Dm\'I 
A..""TlOfj IC.All' llA.""Cl.ll"C CDMloCTTU c:a."':'IC..:. CUAUT'Y PaOIUM ~"IC C'OMMnTUl 

Fig, 11. 

TQC Auorf 

QUALITY ASSU~.ANCE FLOW 
(EXAMPLE)-NO.l 

CHART 

I 

I 
.I 
I 
I 

J 

OSUl'PUU 
l\llWATIOH 

auoar 

OcowntOI. \ 
allJIT 

raoc:ua /CAn-An.zn 
SUR¥rYTAILI 

(\IPCSncrlOl'I 
rw:'OrJ>S 

OC\ISTOMU 
s "1" 1' .. CTIOM 
SURYrY 

UIOllT 

(\ CVrn:>oo<P 
C\.l.IM 

UIOllT 
CVJT'OMl.A 
~ 

llUOlT 

amc1.1. 
QJAUN 
PAOll.l.M 
U.Cr.rn.A TICIH 
~ COM£C"TTYI 
ACTIOl'I UIORT 

l~tA-ICI 

PROC'US 
AMAl.YSU 
u.cvv. TIOtl 

DUICH~ 

~lHT 
UT1l..IZ.A TIOtf 

MNIVM. 

SALU .t. IUVICl 
U.CUl.A TICIH 

C\AIMH~ 

1-W<U"'-

CUTIC"'- QU4LJl'Y 
l'IOIUM IWIOl.O'O 

MNllJAI. 

cow.mu 
OPD.ATION 

U.CVV. TICIH 

TQC A\MT 
UCUl.ATION 

C) ~ttl:ll>IC 1111)11' 

c:::J AcnllH 

,...,,.... Lll'l 

'UCI D..c;I( 1.D<I 

C> IV.YU 



C/) ,..,., 
(""") 

--t 

c:::> 
:z --

) 

,..,... 

~ 

~ ca. 

• -
.....,_TOI 

Q,, 

~ _.. ... 'IW.90 If' - : C'DUIC'Tl"I ' 

------1-----_J· '~ ,1 

QIWm' 

~,... 

• 

..._... 

'JilM&m' 

-.00 

!CllllC:IJl"I"'

& 

Dft.\a.) 

'l'IML 

~ 

Q. 

• 

~ 

ca. 

CZ. 

aim:a.. 
ion 

~ •f -.$ • 
~,..., ..,. .-.e I I I ~ l~I 18¥'1CS ~ 
IMCIOllDllC I CONn!CI. 

OA 

QUAUJ'Y ~UR.ANCE SYSTEM ANO PR<:>ass E.STABUSHMEM' ~ 

ft 

~ 

QUAUTY INR>RMAT10N Sl.IMMFJUZATION (ANALYSIS a. EVALUATION) 

~ .. ,... 
or 

MAHIT Nlllll, 
TU1fNOU)QK' Al. 
NOOllATICIO 
COOG"A.Nn' 

"' CA.\I ""°'· 
-· W\A&M.11 

If\ 

~ 
QUll&JTY 
~ 

::J 

ft) 

cac:aaw .... 
11191>1 

QlNCE'll.IAL DESIGN REVIEW (C D R> © 

0) 

IYmM 'I ""'.°" I 

INTER-MEDIATE DESJCiH REVIEW (!DR) 

I "'I I I 
=JI I I ,,, 

DETAIL DESIGN REVIEW CD D R> 

* ! I I I I I • 
PllOTOi T'PE PllOOUCT PRODUC'110N A ~ - •• --~ 

I I l I I I I 

~' C0CVMl>ml7f 

) 

Allll Ml11«IOllUll11 

© 1t>P MANAOEMfNI' 
COMMJNEM' 

(f) QUAUTY POLICY AND 
SYS'IB4 RftiULA11C»f 

@ QUAUT'Y INR>RMA110N
CUSTOMER. PlANNJNG, 
ENCINEER.ING, PROOUCT10N. 

-f: 

SUPPLIER. CUSTOMER SERVICE 
~ON. ANALYSIS 
AND EVEUJA~ 

MANUAL 
© • MARKET SURVEY AND 

RES£ARQ( REGUUTtON 
• TfL1iNOLOOY INNOVATION 

RESEAROf REGUUTtON 
• QUAUTY DEflDYMENT 

JMPU:MEllT A110N MANUAL 
• PL CASE S'n1Y1NG. TEAM 

EST ABUSHJNO MANUAL 
• PL CASE RUORTtNG 

MANUAL 
• C'OMPE1TroRS PRODUCI' 

A PROCESS RESEJV.CH 
• ltEUABD.JTY ANALYSIS 

MANUAL 
• L001STIC ANALYSIS 

MANUAL 
@ • ltEUABILITY PREDICTION 

A AU.0CAT1<»4 MANUAL 
• MANl"AINABIUTY 

PREDJCnON A AJ.LOCATION 
MANUAL 

• QUAUTY DEClSION 
RE<iUu.TION 

• LIFE CYCLE COST 
PR.EDICTION AND 

ALl..OCA'T10N MANUAL 
@ • QUAUrt' CEPLOYMENI' 

MANUAL 
• JlEUABIUTY A 

MAOOAINABD.JTY 
ENCilNEUING MANUAL 

• SYSTDt ANAJ.. YSIS 
MANUAL 

~ • DESION REVIEW RISOULA110N 
• DalGN PACXADE MANUAL 
• DESIGN ltEV1EW BOAJlD 

MANUAL 
@ • SIMULATION TEST 

MANUAL 
• NEW TECMNOl.OOY 

IMPLEMENT y AIJDA11Cl'f 
TEST MANUAL 

• NEW COMPONEHT 
ll£UABILITY TEST 

MANUAL 
i (i) SIMULATION TEST 
I MANlJA.1, 

• COMPONENT REUABIUt'Y 
TEST MANUAL 

• CCMJQlfM' SARnY 



en 
m 
c-, 
--t 

c::> 
:z 
~ 

~ 

~ 

• 
mfAL> 

-IWllU:'lQI 

.... _. 

..... -
....... 
Clllftmlo. 

.... 

Q, 

q, 

q, 

Q, 

INIB-MEDIATE Df.SJON REVIEW (IDR) 

... I. • 11!1 I I 

MANUAL 
(j) • SIMUl.ATION TIST 

MANUAL 
• NEW 'T'1:£.:HNOLOOY 

IMPl.f.M9n' YAUDAnaf 
TIST MANUAL I I I I 

DETAD.. DESIGN REVIEW (D D Rl 
• NEW COMPONENT 

UlJABll.liY TIST 

I I MANUAL 
• I @ SJM1Jl.A110N TIST ,..... ......... _--. __ ...;.._ __ __:_ __ __:. ___ · - • - - -··- I MANUAL 

FINAL DESIGN REVIEW (f D R> 

De.A..,., 
lflCIRC:A. 

'"°" mu.ua 

~ "" ..... 
Cl' 

Cllw.n"f 
AmllNG 

'\'::=.. 1 ilDCllU 

'--T----" I 111 s 11 } k I I 

--. 'I. Fl 
~ • '• 

Plt£M.US PRODUCTION TRIAL PRODUC'MON 
1 I I I I I I • 

I ~ DESk]N VALIDATION nsT ·I 
I I I I I (91 It f) • 

• <XlMJIONEN1' R fl I AJtlLlJ'Y 
'!UT' MNIUAL 

• COMPaJfN1' SAfE1'Y 
'JUT MANUAL 

• OOMPONENT COMPA11lllll'Y 
TUT' MANUAL 

• IHtUCHANCiEAIUl.ln' 
AND R.EPLAC'EIJllLlrY 

EV ALUAn>N MANUAL 
•WEJOKI' ~ 

MANUAL 
•PROC!.SS CAPABD.n'Y 

ST\.IDYINO MANUAL 
• UFE CYCLE COS1' 

EVAWA'OON MANUAL 
Gt • REUABIUTY TIST 

MANUAL 
• MAINTAINABDJTY TEST 

MANUAL 
• PIODUCDIUT'Y Tf.5'I' 

MANUAL 
• INSPl!Ci' ABD.ll'Y 

EVALUATION MANUAL 
• TES1' ABn.rrY 

EV ALUA'nlN MANUAi.. 
• EMP\.DYEES SKILL 

UVEL EV ALUA'IDf 
MANUAL 

• INPl<X'f.SS CAPABD.Jn' 
SUllVfJlJ.ANC2 MANUAL 

c NEW PRODUCT REVIEW AXD EYALUA110N ME11NO ) 

I I I l 1 I I I I 

• EQUtPMa'lf Oil ,.tAQID(! 
~Al.ln' 

SURvmUJG MANUAL 

.... 
MAUIT 
lllVll.tlP 

ftlOGmUI 
..... IUT ....... 

D&ClS10N RlR IMPROVEMENT RlR <Ddn:rmvrt'Y DOMINANCY 

I ~ l I I 
fSfABLDHMENr OF IMPROVING OOAJ.S BY EACH OIONllZA110N 

IMPROVEMl!'HT OF Plloe&U COH'f'ROL 

~ 

~~1~1=.-
1 l 

PROCfSSINO. SELF-OOPECl'ION 

r----''----L---..:.·-~-- - - - - ~ - - - - - • I I 

.EVALUA11CJll OF CUSTOMEll ~S~•:::: :.L-- - --L- - - __ LJ, 
ANALYSIS OF CUS'TOMEJl RESPONSU _J 

. I I I I l-----i-----1---,---~-----,, 
II -· "---11 _,. 11....:TOIJ 

@ • PllOC'UREMENT 
RBOULA11C»f 

@ • PROCESS DESION 
lEOULA110N 

@ • EM1l.DYEE PllOC"ESS 
FAAUJ..JARrl.ATION MANUAL 

9 • PRODUC"l10N CDmlOWNO 
REOULATIOf 

@ • PIO'lon?E PllODOC'11CJ'll 
REOULATION 

9 • NEW PRODOCI' EV ALUA'l'Df 
AND OEL"IS10N RBOULA11<»1 

0 • OOSTOMEJl 1N'PORMA110N 
IL\.''CUNC »lU 
FEE:>BMX lt&OUlA'TDf 



en 
- -rn 

c-) 

--4 

C:::> 

::z 
c.....:> 

.... .....,_ 

MUI .. 
9l'fD 

' 

' 
' 
' 
' 

a....m 
~ 

I --· man 
10 --

DECISION POI. IMPROVEMENT POI. aMPE'ITl1VnY DOMINANCY 
-, - -1 - - I ~ I ' I 

ESTABU,,HMENI' OF IMPROWIJ CX>ALS BY EAal OIOANIZATION 

IMPllOVEMENT OF PROCESS ~OL ... 
MM&IT 
1111111.GP ....-Ji-..--.I I ! I I 

NOGllUI 
MA!laST ..... -l-- 1s=iil ==Ill =CM""\11~111=11=--

• __ I * I J I t I I t I t e 

----- - I c_:-_:-~-:_ -~ ___ ___ ___ _ __ _ 
I EVAWA.11<»1 OF CUSTOMER RESPONSES 2 

I f I i ,-----,-----! ----------L.-----L-----
ANALYSIS OF C:UsroMB RES~~ - - -- - - - -- - -· - _ -- - _ _J 

l'IOCDID 
awa 

.aOCESS UYIEW POI. atANOES 

aau.ICT ...... 
NO 

9Ull:nClf 
PllOt'IZlllU 
awa 

• 

' - - - - :_ - - - ...J_ - ___ ' I I • = 
ANALYSIS OF CUS'roMEll INFORMA110N 

L---,---:-----:-----:'---r-- - - - - - - - - - - - -- - .. ---.....--

• 
lamu&. 
M:1D 

ANALYSIS OF PROBLEM 

ESTABUSH POI. UCURltfN1' PltEVENl1VE ACTllN 

Fig, 10. QUALITY ASSURANCE FLOW CHART 
(EXAMPLE)-N0.2 

~ 
i'IC1Df 

• 
• 

@•PROC\JUMl!NI' 
llEOULA'JDlf 

0 • PIOCUS DESJON 
llEOUU.TION 

0 • DCPlDYEE PROCESS 
FAMDJAIUZA110N MANUAL 

8 • PROOUC110N camtOWNCJ 
lllBlULATDf 

0 • PIOIOI \'ft PltOOUCl'Df 
U.OUU.110N 

• • NEW PRoouc:T EV AWA.'11C»I 
AND OSCISION UOUU.110N 

0 • com:>MEJt INR>aMATION 
IWIDlJNC; AM> 
PllD8ACX UCJULA11CIN 



-
REL I A~L!....Y 

...., 

I . M I YA U '; H 

c o'u N s E L 0 R 

J U S E 

-
1. DEFINITION OF RELIABLITY 

A D E G R E E 0 R N A T U R E F 0 R S T A T I N G 0 F 

FUNCTIONAL STABILITY BY TIME-WISE 

FOR A SY!:iTEM, EQUIPMENT 0'-1 COMPO-

N E N T. 

SOMETIMES. 

M E A S U R E M E N T 

U S E D A S P H E N 0 M E N 0 N A N D 

N D E X. 

2. Ki NOS OF RELIABILITY 

C 0 N S U M A B L E -
PRODUCT 

PRODUCT ....._ 

R E P A R A B L E --- PRODUCT 

I N H E R E N T 

R E L I A B I L -
I R E L I A B I L I T y I 

.............. 

I T Y 
0 P E R A T I 0 N A L 

~ 

R E L I A B I L I T Y 

RELIABILITY 

RELIABILITY 

( NARROWER ) 

RELIABILITY 
I 

llAINTEHABILJTY 
II 

RELIABILITY 

( BROADER ) 



""' .... 

3 . _?___;: l I A S I l I T Y I N 0 E X 

" 
1 

A SYSTEM. EQUIPMENT OR CO"olPONENT. 

UNDER A SPECIFIC CONDITION. 

D l' R I NG NTENDED TIME SPAN. 

C A N P E R F 0 ~ M A S P E C I F I C ~ U ~ C T I 0 N 

UN D E R A PROBASILITY. 

c;,..,.., _ T..i a L-v c:: •J 5 

----- I••""~ 

E X A M P l -

~ E L I A 3 I L I T Y I N 0 :. X 

MT 3 

MT 3 R 

:-.1 T 9 M 

M - -' I 

( M :: A N T I ~.: ;: 3 E T W :: ~ N 
FAILURE) 

(MEAN TIME 3ETWEEN 
RE?AIR) 

(MEAN TIME BETWEEN 
MAINTEN;.NCE) 

1M<:AN TIM<: TO FAIL-
U R:: l 

AILUR~ '\AT_ 

e 

9 ~ !i 

5 • D D tlR 

' • 0 0 HR 

3 . 0 0 0 tlR 

I . 0 0 0 HR 

!.; /tlR 

'""'· .. 
ORGANIZATION 

(TYPICAL) 

(j 

N 
I 
R 

' E 
"'- E 

FUNCTION~! 

H 
0 Ci L • 
I N E • 
T I E H • 
C T C N • 0 B J E C T I V E S 
U E N 0 -
D It A s • 
0 R N II -
R A I E -
P II F p • • 

MEI PRODUCT DEVELOPll' T I 0 
DES I GN CONTROL I 0 

0 
0 

BRAND•NEI PRODUCT 

BETTER THAN COMPETITORS 

MATERIAL CONTROL 01 ol I CHEAPER I BETTER UTERI AL 

i PRODUCTION CONTROL 01 I T 1 llEL y ENOUGH OUANT I TY 

i OUAL I TY CONTROL I lo CONFORMANCE TO REOUIREllENT 

i COST CONTROL I 0 REASONABLE PRICE 

i SALES CONTROL 10 MORE llARKET·SHARE 

I PERSONNEL CONTROL 0 llTH FULL OUALITY AWARENESS 

! EOU I PllENT CONTROL I l 0 I WITHOUT ANY DOIH·TIWE 

r P.fLIABILITY CONTROL 1o1o 1 o llTH LOHGEk LIFE 

4. RiL I AB IL IT~ MANAGEMENT 

w ~ A ? ? R 0 A C H E S A R E R E C 0 M M E N D E 0 

AS FOLLOWS 

WHY 

WHAT 

T 0 A C H I E V E C U S T 0 M E R S A i I S -
F A C T I 0 N 

T 0 S P E C I F Y R E L I A B I L I T Y P R 0 -
GRAM 

W H E R E : T 0 M A N A G E P R 0 D U C T L I F E C Y C L E 

W H !: N 

WHO 

HOW 

e 

i 0 S U S T A I N A T 
L I F E C Y C L E 

E V E R Y S T A G E 0 F 

T 0 M A N A a e e y R E L I A 9 I L I T y A N u 
0 T H E R R E L A T E D S E C T I 0 N S 

T 0 M A N ~ G E B Y 0 C S i C R Y 



.., .... 

I 
1 

e 

5 . "1 :; !. I ~ 3 l L I T Y 0 ;., T ;., C 0 L l E C -~ 

OEALER I 

L SALES I NFO!I-
I llAT I ON 

~ il£CullliE:~:lA-
I TION 

~- CC~?LA I Ni 
I 

L CLAlll 

~AR KET I 
I 
I I SERVICE I I CUSTOMER 

I STATION 

~ CO!tlPLAINT t COllPLAINT t CLAI,. t ::::: . RE?A I ii llOR~ 

L S?ARE PUTS 
t:FOR ... ~TION 

I CONSU!tl I !IG R:.COMMcNOA-

L SERVICE INFO 
TION 

SUllllARIZATIOH OF RELIABILITY 
DATA 

ANALYSIS OF DATA 

COLLECTED 

PREDICTION OF 

RELIABILITY 

lllPROVEllEHT OF 

REL I AB I LI TY 

I I 

INDUSTRY I 
I 

[ "'""''" TEST 

OUAL I T'f 
I NF Oil!ilA TI 0.'l 

SUPPLI EilS 
OUAL I Tl 
INFORMATION 

BY TOTAL COST 

11 By AV A IL AS 1 L' y I 

[e Y 11 r e F I 

e. 

6 . iL.f__L I A 9 I L I T Y D E S I G N S E 0 U E N C f. 

DESIGN RELIABILITY DESIGH 

I .. i . -I D-E N-T ,-; :c :T I: H- O.F -R E-L I~ B-1 :I T~f • J 
REOUIREllEH 

P~ELllllNARY 

DESIGN I 
SYSiDI 1-c· DECISION OF I ~' 
DESIGN RELIABILITY GOALS 

I 

I I 
IDENTiFICATION OF J DESIGN REOUIREllENT 

DURING 
I 

SUPPORTING OF DESl~N BY 

Rt~IABILITY PREOiCTIOH 

RELIABILITY ALLOCATIOH 
DETAIL 

REDUNDANCY REOUIREllENT 

DERATING REOUIREllENT 

FOOL·PR~OF REOUIREllENT 

DESIGN FAIL·SAFC REQUIREMENT 

DESIGN REVIEJ -I I 
~ 

PREDICTION OF RELIABILITY BY 
AFTER 

FAILURE llOOE EFFECT ANALYSIS 

DETAIL FAULT T~EE ANALYSIS 

DESIGN R::llEI 
DESIGN 

RfLIABILITY TEST 



'-' .::.. 

r! : I I :.. 9 I ~ I T V 0 E S I G N SECUENCE..2, 

( 1) R E L I ~ B I L i T Y G 0 AL OECISION 

? R E D I C T l 0 N 

( 2 ) R E L I A 5 I L I T Y GD AL A L L U C A T I 0 N 

( 3 ) R E 0 U N :> A N C T SYSTEM REOUIREMENT 

D :: C I S I 0 N 

( ( ) F A I L - S A F E DESIGN R E 0 U I R E M E N T 

(~) FOOL-?KOOF (?OKA-YOKE) 0 E S I G N 

(;) ::>EF.Ai:NG DESIGN 

\. T.~A:>:-:i;:;: DESIGN 

;)i'A!C.~=.: MOO: r E C T A N A L Y S I S 

~=) FAU!..":"-'7M::= ~NALYSIS 

{ 1 C ) S A ;: I F -. D E S G N 

R = L 
I • - , 
~ ::> ' L I T Y T :: S T 

:> : s G ~. i'l :: \' : : .,.,. . - P i'l E L I M I N A R Y 
~ ' 

:. T S Y S T E M 

. - DETAIL ,.. . 

-

l.R;L1:.BILITY BLOCK-Olt.GRt.M 

IE L E c i R I c S T 0 V E 

FRAM:: I 
ASSEMBLY 

R E r L E C T 0 R 

ASSEMBLY 

ASSEM~J. 

I 
FRAME- F R 0 N T 

I FRAME- R E A R 

P R 0 T E C T I 0 N 

W 1. RE 

R E F L E C T 0 R 

NSTALLATION 

SCREW 

H::AT I NG 
,-THERM o - J 

,....----l I ELEMENTS 

ASSEMBLY 

WI R I NG 

I.SS EMBLY 

e 

S U P P 0 R T I N G 

A T T C H M E N T 

SWITCH 

E L E C 1 R I C 

WI RE 

E L E C T R I C 

P L U G 



.., 
'"" 

e 

9 . K I N D S O = R E l I A 3 I L I T Y T E S T 

I -, ~-1 _j HST IN LJ ROAO 

I I FIELDS I I TE>T I 
I ENDURANCE 1 

,--- nt TEST 1 I NON- LJ I ------

11 AC Cl' N LJ[ ~C:ST I E.~'llRO:iMC:H 
1 EXPOSEO 

TEST 

'1RE:.1~ I 
T""' I ! '. TESl :--l 

I 

TEST IN 

PLANT 

[ DES 

IC 
RuclJ 
EST ! I 

I 

NON-DE
STRUCT
IVE TEST 

i 
ACCL' N 

TEST 

OPERA
Tl ON 

'!EST 

ACCEilEl AT I ON n TtSi 

I I FORCED OETC:
;_. RIORATICN 

l 
>--

-

TEST 

SHP-STilESS 

TEST 

SERVICE 
LIFE 
TEST 

ENVIRONMENT 

TEST 

NORMAL 
OPE RAT I ON 

TEST 

INTERMITTENT 
OPERATION 

TEST 

ENVIRONMENT 

TEST 

TEST 

I 

e 

I D . ELL1.._I A 8 I L I T Y i E S T P A 0 .G A A M 

SEQUENCES 
= a = = = • a ~ - • - ~ 

DECISION OF 

DESIGN 

REOUIRE~ENT 

RELIABILITY PROGRAM 
- ~ - - - - m - - A - - Q • ~ R - D 

I RH I ABILITY REOU I REYE NT -- --1 
f RELIABILITY GOAL ( DECISION 

IDENTIFICATION OF USING ENVIRON~ 

IOEHTIFICATION OF USING CONDITION 

,---{ DECl~IOH OF RELABILITY TEST SYSTEll I 
OF RELIABILITY INDEX 

SAMPLE SIZE =-i 
TEST PLANNING DURATION 

CONFIDENCE LEVEL 

TEST PROGRAll 

ASSURANCE TEST 

ACCELERATION TEST 

ACCELERATED DETERIORATION TEST 

SERVICE LIFE TEST 
RELIABILITY 

STEP-STRESSING TEST 

TEST 
EHVIROMllENT TEST 



._ 
°' 

AN ALTS IS 

AND 

EVALUATION 

SCREENING TEST 

ENDURANCE LIFE TEST 

PRACTICAL OPERATION TEST ( ROAD ) 

MARlETING OPERATION TEST 

RELIA~ILITY DATA COLLECTION 

FAILURE ANALYSIS 

RELIABILITY EVALUATION 

e 

I I, MAINTENANCE 

0 E F I N I T I 0 N : 

A N A C T I 0 N T 0 S U S T A I N A R E L I A B I L I -

TY OF REPARABLE SYSTEM. EQUIPMENT 

QR COMPONENT. 

FOR THAT. 

T I ;: Y : 

I T I S N E C E S A R Y T 0 I D E N -

A) 

B ) 

IF PRODUCT IS DESIGNED FOR 

E A S Y M A I N T E N A N C E 

I F S P E C I F I C S K I L L E 0 M A I N T E -

NANCE PERSONNEL ARE REQUIRED 

C) I;: SPARc; PARTS OR COMPONENTS 

ARE ALWAYS AVAILABLE 

T H E A B 0 V E T H R E E A A E C A L L E D A S 

·MAJOR ELEMENTS. FOR MAINTENANCE 

1 2 . M A I N I A I N A 3 I L I T Y 

0 c F I N I T I 0 N 

A D E G R E E 0 R N A T U R E T 0 S T A T E E A S I -

.~ E S S 0 F M A I N T E N A N C E A C T I 0 N F 0 A R E -

PARA3LE SYSTEM. EOUI PMENT, OR COMPO-

N E N i, A N D M A I N T A I N A B I L I T Y I N D E X : 

A P R 0 B A B I L I T Y T 0 S T A T E 

U N D E R S P E C I F I C C 0 N 0 I T I 0 N , 

\V H E N ? E R F 0 R M I N G M A I N T E N A N C E A C T I 0 N 

I F A C C 0 M P L I S H A B L E W I T H I N S P E C I F I C 

T I M £ S P A N 

e 



' .... 
-.J 

e 

I J . MA INTENACE E N G I N E E R I N G 

A) 

9 ) 

FUNPAMENTAL F U N C T I 0 N 

E s T A B L I s H M E N T 0 F M A I N T E N A N C E SYSTEM 

ESTABLISHMENT 
PHASE 

0 F M A I N T E N A N C E 

E s T A B L I s H M E N T 
C Y C L E 

0 F MAINTENANCE 

ESTABLISHMENT 
DESIGN 

0 F M A I N T E N A N C E 

MAINTENANCE PERSONNEL !'LAN 

MAINTENANCE MAN-POWER ANO 
ASSIGNMEt.T 

MAINTENACNE JOB ANALYSIS ANO 
PREDICTION 

MAINTENANCE TIME PREDICTION 

MAINTENANCE MAN-HOUR PREDIC
T I 0 N 

EDUCATION ANO TRAINING PRO
GRAM 

ESTABLISHMENT OF MAINiENANCE 
STANDARD OP:RATION PROCEDURE 

ESTABLISHMENT OF TROUBLE 
S~COTING PROCEDURE 

ESTABLISHMENT OF OEAGNOSIS 
PROCEDURE 

E~YABLISHMENT OF CHECK-OUT 
PROCEDURE 

0) EQUIPMENT ANO MACHINERY 

TEST ANO INSPECTION SYSTEM 
PREPARATION 

CAL I BRAT ION SYSTEM ANO PRO
GRAM PREPARATION 

e 

E) SPARE PARTS 

S P A R E P A R T S P R E 0 I C T I 0 N 

S T 0 C K - L E V E L P R E 0 I C T I 0 N 

AGE-CONTROL ITEM SELECTION, 
ANO CONTROLLING PROCEDURES 
E S T A B L I S H M E N T 

14,MAINTAINABILITY INQEX 

M T T R MEAN TIME TO REPAIR 

A V E R A G E T I M E F 0 R C 0 R R E C T I V E 
MAINTENANCE ACTION 

t o t a maintenance time 

t 0 t I m1int1n1nc:e action 

A V A I L A B I L I T Y 

M T B F 

M T 8. F + M T T R 

u p T M E 

UP TIME)+ DOWN TIME 

'\.> 

'~ .., 
~ 



I$. TIME STRUCTURE 

IT -,-M-E] 
I 

I 111ss10N T!llE I I INACT1V
1

E TlllE I 

... 
°" 

I 
I I 

I UI' T 1 llE I I DOIH TlllE 

I t 

I I I I I l 

AUITING INITIA· B llODIFI· WA I NTE· 
FOii DELAY 
Al EilT TION CATION NANCE 

l 
I 

l'REVEHTI VE CORRECTIVE UITING FOR ADlllNISTRATIYE 
- SUl'l'L Y 

UINTEN4NCE MAINTENANCE DELAY 
-

l 
I 

l PR£PARA-1 I D!AGNO· I CHECK· CALI BRA· 
CL£AN!liG R~?l1R 

1 r:oN 1 :1s ' OUT TION I 

I l 

EJ I 
R llOl'E, 
it ~Alit OR 
II i'U.C~ 

REMOVE AND 

REPLACE 

I 
·~ 

S~i!\' I CE . 
lliSi'HTION 

HST 

e 

DELAY 

I 

AIA!TIG 
SPARE 

PARTS 

II.MAINTENANCE ACTION 

MAINTENANCE 

I 
I I 

SCHEDULED C"'"""' llA I NTENANCE 1 NTENANCE 
l 

1 

Fl'llEVENTIVE:E COllRECTIVE 

llA I NTENANCE llA I NTENANCE 

l'RED I CTI VI'. SCHEDULED TIME EMERGENCY CORRECTIVE 

llA I NTENANCE NA I NTENANCE MAINTENANCE llA I HTENANCE 

PERIODIC AGE COHTROLL RECOVERY 

llA I NTEHANCE llAINTENANCE llAINTENAHCE 

I I 
ON CONDITION MONITORING 

llA I NTENANCE llAINTENANCE 

e 
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e -
ll. PREVENTIVE MAINTENANCE CONCEPT C A ~ C U L A I I 0 N 

r- !DENT!FICAT!O OF MAINTA!NAB 
MA I NT A I NAB L I Ty I NEEDS AND REOUIREMENTS !Li TY 

I NT E GRAT I Q N ~DESIGN OF MAINTAINABILITY 

DESIGN REYIEI 

I . M T B F ( 11£,l,N T!.~E 8ETIEEH FAILURE l 

FOR REPARABLE PRODUCT ( IASH!HG MACHINE ) 

• A 
ic broken ic b1ok1n 

-<-----
MAiNTENANCE -SYSTEM OE SIGN 

r- HUMAN RESOURCE REQUIREMENT (SKILL I LEVEL ANO ALLOCATION ) 
,....----------~-

200 hr __ ,_. ---
300 hi ....••...... 

·············································~··············· i c broken ic b1ok1n ic broken 
100 HR >I'--- 250 hr ~-- 300 hr 1• -

• B 

OG· P R 0 0 U C T 
P· 

~ rn~t~ftllY~ •Al"l~AAn~~ rnu~~~~ ANO 
PROCEDURE DESIGN 

MAINTENANCE -- CORRECTIVE MAINTENANCE PROCESS ANO 
P R 0 C E S S OE SIGN PROCEDURE DESIGN 

...... LOGISTIC PROCESS ANO PROCEDURE FORMULA 
DESIGN 

--

PREPARATION MT BF• 
0 F STANDARD 0 PE -
RATION PROCEDURE 

·-

I 
PREVENTIVE CORRECTIVE 

MAINTENANCE MA?NTENANCE 
-

MTBF 11 -
MAINTENANCE ACTION 

ANO 
REPOR)ING 

MTBF 8 • 

100 200 JOO 
HRS ) 

40 0 

OPERATION TIME 

500 600 

x, + x. + x __ , + x .. 

2 0 0 

1 0 0 

NO. OF FAILURES 

WHERE 

+ 3 0 0 

+ 2 s 0 ... 
J 

X,. "" O 0 I I I I I O n 
I I m 1 I o 
I 1 I I u I e 

number o I 
I I I I u r t 
0 b I I f Y I d 

s 0 0 - - 2 S 0 (HR) 
2 

J 0 0 I S 0 

2 I I. 1 (Hll) 
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3.RELIABILITY INQEX 
2 • M I I R ( MEAN T 1 lllE TO FA I LUE ) 

FOR CONSUMAILE PRODUCT ( ELECTRIC IULI ) FDR ELECTRIC IULI 

N0.11-----------~ ti I aunt broken 

ND.Z 1----------------
ND. l I 

I I ' I I 

ID 20 3D 40 50 60 

OPERATION HOUR ( HR 

FORMULA 

x, + x. + - - -
MT T F • 

N 0. 0 F 

WHERE 

f i I aaent br okan 

I tilaaant br,k1n 

I I I 

70 80 90 

x ... + x" 
F A I L U R E 

X • OPERATING TIME Till 

BROKEN 

r • NUMBER OF FAILURE OB

SERVED 

so+ 60 + 10 1 I D 
MT T ;:,.,.,. • 

0 ( h r ) 

e 

'· NO. 1 I I 

NO, 2 

NO. 3 

ELECTRIC 
BULi 

' 
I 0 20 30 •O 50 60 70 ID 90 100 

OPERATION HOUR ( HR ) 

FORMULA 

N 
R 

N 

WHERE 

R ( 1 t IO hr ) • --- IC 1 0 D 

2 
R (11 50hr) • II I 0 0 

0 
R (11 lothr) • "" 1 0 0 

3 

e 

N • IHOLE NUMBER OF PRODUCTS 
!!ELATED 

r• FAILURE NUMBER OISERYED 
AT SPECIFIC OISERYATION 
HOUR 

1 0 0 " 

' 1 " 

0 " 
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e 

4, MTTR ( 'ilEAN TIME TO_lt(PALLl 

FOR RE 0 ARA8LE PRODUCT 

NC MACHINES IN MACHINE-SHOP ARE RECEIVED MAINTENANCE ACTIONS AS 

FOLLOIS. THAT CALCULATE THE "M T T R •• 

11A I NTENANCE I llAINTENAHCE 
ACT IONS DURA Tl ON 

20 TIMES I 1 HR 

10 TIMES I 2 HR 

I s TlllES I 3 HR 

J TlllES ~ HR 

I TIME s HR 

I TlllE & Mii 

.£...JL!!MUALA 

TOTAL llAIHTENANCEO HOURS 
MTTR• 

TOTAL llAINTENAHCEO NUMBERS 

20 x I + 10 it 2 + 5 x 3 + 3 it 4 + I " 5 + I l( I ) 
MTTR•-

20 + 10 t 5 t 3 t I t I 

20 20 • 15 12 t 5 • & ) 7S .. ~~~~~~~~~~~~~~~~ 
40 40 

• 1.9 HRS 

e 

5 • No A I N I A I N A B I L I I Y I N~ 

FOR REPARABLE PRODUCT 

WHEN S~llPPED 25 N/C MACHINES TO CUS-

TOMEP. THE FOLLOWING STATED REPAIRING 

DATA ARE OBTAINED. C A L C U L A I E 

M A I N T A I N A B I L I T Y I N D E X 7 

R EUP A I R I N G H 0 u R ,. A 8 L E 

(UNIT:MIN) 

T 9 4 0 I T 4 5 
' 5 I I 

5 I T T 5 ' • 0 • 0 ' 5 

4 ' 
I T 4 4 ' ' T 4 5 T 

7 • 3 • I I • • 5 I • 5 

P R 0 C E 0 U R E S 

A) PREPARE HISTOGRAM FOR THE 
ABOVE DATA 

B-) CALCULATE THE MAINTAINABILITY 
INDEX.AT A SPECIFIC HOUR 

FORMULA 

MAINTAINABILITY INOE.X 

RE,AIRING NUlllERS AT A S,ECIFIC HOUR 

TOTAL llE,AlllEO NUlllEll 
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N 

~ .. 

24 
KAINTAINAllLITT INDEX ( AT 100 MINUTES ) • --· 100 = 

24 

23 
_1_ ( AT 90 llNUTES ) • -· 96 = Z4 

22 
_1_ ( AT ID MINUTES ) •-•It X 

24 

5 
-•- C AT 51 MINUTES ) • --· 21 = 

24 

z 
_1_ ( AT 40 111NUTES ) . --· I X 

!00 - . 24 " .:.: .-.: :.::-.:- - - - - - . . I 

.. ' ' I 

I 

~o 

co 
30 

20 

I 0 

30 40 50 60 10 

REPAIRING T111E 

ao 90 

MINUTE 

e 

100 

MURPHY'S LAW 

IF ANY TH I NG CAN GO WRONG. IT WI LL. 

MURPHOLJGV 

F A SERIES OF EVENTS CAN GO WRONG 

TWILL DO SO N T H E W 0 R S T P 0 S S I ·- • 

BLE SEOUENCE. 

NATURE ALWAYS SIDES WITH THE HID-

DEN FLAW. 

YOU ALWAYS FIND SOMETHING THE LAST 

PLACE YOU LOOK • 

E V E R Y T H I N G P U T T 0 G E T H E R F A L L S 

APART SOONER OR LATER. 

I F Y 0 U E X P L A I N S 0 C L E A R L Y T H A T N 0 -

BODY CAN MISUNDERSTANO, SOMEBODY 

WI LL. 

IF YOU DO SOMETHING WHICH YOU ARE 

SURE WILL MEET WITH EVERYBODY'S 

APPROVAL, SOMEBODY WON'T LIKE IT. 

e 
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FOR SERVICE 
QUALIT,Y 

. ' 
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SYSTEM 

I ;s HM ENT 
S E R V I C E 

0 F 

- D E c I s I 0 N F 0 R 
s E R v I c E Q u A L 

: ' ; 

- D E c 'I s 1· 0 N F 0 R 
L E v E L 0 F ' s E R .v 
Q ·u A L I· T· y· 

' ' 
.. ' ; 

' . ' 
,_ D -E C I s· I 0 N . F 0 R 
GU AR A'N TEE. I~ N'G 
QUAL I T_Y • 

I 

' 

I 

I 

- E s T A B L ,I s H'M E N 
F 0 R' p R o·c E D u R E s E R v I c E Q u A L I 

' I 
: ., I 

' '--- I 'JVI p L E M E N T A T I 
0 F p R 0 c E D u R E s 

T y 

.. 

c: E 
' .. 

: 

T 
s 0 F 
T y 

0 N 



COMPARISON 
BETWEEN" 

PRODUCT AND SERVICE 

.3:> U A L I T Y 

PRODuc·-r· 

SELL VISIBLE_,. 

HARD-WARE OR. 

COMMODITY 

S E L L F U N C T I 0 N ·s 
AND PERFORMANCE 

OF PRODUCT 

SELL ADDED-VALUE 

OF PRODUCT 
I , 

SELL QUALITY OF 

PRODUCT 

CAR: 

SAFETY 
RELIABILITY 
PERFORMANCE 
FUE.L CONSUMPTION 
ADEQUATE PRICE 
QUICK DELIVERY, I 

BRAKE RESPONSJVE-
N ES S 

L I G H T. W E J G H T 
EASY MAINTENANCE 

I f • 

I I 

S E R V I C E 

SELL VISIBLE AND 

INVISIBLE SOFT-WARE 

AND "BEHAVIOR 

SELL VISIBLE AND 

INVISIBLE FUNCTION 

AND PERFORMANCE OF 

SERVICE 

SELL INVISIBLE AND 

VISIBLE ADDED-VALUE 

OF SERV.ICE 

S E L L Q'U A L I TY 0 F 

SERVICE 

TEA-ROOM: 

.TASTEFUL TEA/COFFEE 
AROMATIC TEA/COFFEE 
GRACE TEA-CUP 
COMFORTABLE CHAIR & 

TABLE 
WARM TREATMENT 
Q U I CK TE A SER V I C·E 
ADEQUATE PRICE 
COMFORTABLE ATMOS-

p HERE 
CLEAN FLOOR 
Q U I E T • N ·o I S E L E S S • A N D 

CALM ENVIRONMENT 
GOOD MUSIC 
EXCELLENT PLAYER & 

MICROPHONE 

··' . 

, .. 
: ; 



level 

EVALUATION OF 
DA I LY ROUT I NE-WORK 

MAN AG E·M·E NT 
' : 

CRITERIA ·cHE~CK POINT 
1 NOT CLEAR -aV31130Je, nut {00 010 

OFF I CE DUTY ~not Clear:iy'. Stated for duty reSpOnSihle 
- . -

2 DuTY PR, oR, TY. -:not specniea tor crtt1ca1, 1a1or, 

3 

~~~ 1 ~gT sPE- nor minor duty 
DUT.V·GOALS 
ARE NOT EST A- -can' t i.va I u'.te if acco1p Ii shed or not 
BL I SHED ! 

~~--t-~.--.--~.--~.---1-~·..,.-t-,=-___,~·----__....,___-1-----1 
No . :s . o p ".'can :t nave ~ons1sTenl qua11 ty-1orK 4 

5 

6 

7 

B 

9 

, 0 

. 
ANY DAT A NoT· -can. t eva1u~te IT contor1 with s o p 
AVA I LAB LE requi re11enr 
HAVE DATA. BUT d' ' 
NO GOALS . - rtto i 

- - - - . 
DATA ARE NoT -ratn~r nara to v1sua11y eva1uate at 
v I SUAL I ZED a glance i 
coRRECT 

1 
vE -al though dispersion ar~ visible, but 

AcT 
1 
oN ~.s only probable causes are .consider 

NoT FOR , for cor.rective action,not for rootcause 
ROOT-CAUSE ' I 

NO RECURRENT 
PREVENT I VE ·· 
ACTION TAKEN 

FULL . I MPLE
MENTAT I ON OF: 
RECURRENT 
PREVENT. I VE 
ACT I ON. : AND 
APPL I DE . TO . 
ANOTHER ·s IM I -
LAR AREA AT 
THE SAME TIME 

-at_ter co,rect1ve ac11on De taKen, no 
sta.ndardizat ion are es tab I ished · 

_-!~T:o C: is fully i1ple1ented by. . 
:P-D.~C~A cyclic actions· 

I . '1 i, • , ; , 
·: " . , i I 

: . '· 

I '. '• 

- 1 0 -

i. - . 



.. ·'/ · ~ I D E N T I F I C A T. I 0 i..i 
: F 0 R ·. ; : 

ESTABLISHM' T! ·' 

·E~ROBABLE j-,__~ 
. P 0 T E N T I A L (cu se sl 

ROOT . 
0 F ~-----1 

C 0 RR E·c T I VE.·,. ··: !.!;, .. _-,· :• .. - EST AB L I SH MEN T F 0 R 
ACT I ON ·' ···· ·· ·CORRECT I VE ACT I ON 

: ;·.I,"·.• · · \.'. ~ · · AG A I N S T R 0 0 T -

PROCEEDING 
0 N 

MPROVEMENT 

'· .. 

·CAUSE 

REVISE s O·P 

- IDENTIFICATION 
FOR IMPROVEMENT 
NEEDS 

i-PRIORITIZE FOR 
IMPROVEMENT NEEDS 
U N-D E R V I T A L - F E W 
C 0 NC E P·T ' 

- ESTABLISHMENT OF· 
IMPROVING PLAN . 
(ESTABLISHMENT OF 

GOAL.& SCHEDULE) 
~------.-----~ ... '' . l·. 

1- FOLLOW QC 'STORY . . . ·, 

(PLAN-DO-CHECK-
A CT cyclic action ) 

· ·· · !'.' ':t:-. ~;:.; - EV ALU ATE .·RESULT 
1 

OBTAINED FOR 
· : .. ··::1 ':.1:. : '.":~ .. ·, . , . E F F E CT I VEN ES S 

.__ I F 
. . . I T CONFIRMED. PUT 

INTO S 0 P 

IF NOT. REPEAT 
P - D - C - A eye I e 

~;I; . I: ' ~ : .·,, • .'. ·. ~ ' · 

' 
• I 1,! i 

. I •. I 
....:- INCORPORATION OF 

,..-------"-------., : ('• ... . ! . . ' CONTINUOUS" IMP
ROVEMENT .CONCEPT' EVALUATION 

AND •• :. ! I . I 

RECOGNITION 1-------1 

BY SENIOR & 
TOP MG Ts 

ON DA I LY 'ROUT I NE-
WORK 1 MANAGEMENT 
BY EVERY' MIDDLE-
MANAGEMENT. 

RECOGNITION BY 
SENIOR AND TOP 
MANAGEMENT FOR 
SUCH AUTONOMOUS 
IMPROVEMENT 
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SERVICE COST 
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C U S T CJ M E R DEMANDS FOR! SERVICE ARE 

SO VARIED THAT THEIR EXPECTS MUST 

BE IDENTIFIE~ FIRST. 
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I . 

3 . S E R V I C E W 0 R K l I T S E L .F .A R E S. 0 M;u C H 
; • i I l : . • • • I 

R E L A T E D W I T H. 1 P E R S 0 N A L B E H A V I 0 R • 
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THAT IS. INDl°VIDU.AL DECISION IS 

PLAYING A MA.JOR ROLE. 

I . I ' ' 

i4. SERVICE WORK ARE PERSONAL-. PHYS-

5 . 

6 . 

ICA~-} AND MENTAL-ORIENTED DIRECT 
' 

RESPONSIVE ACTIONS. 

CUSTOMERS' 

FACTION, OR 

SAT :1 s' FA CT I 0 N. UN S AT I S -
' ' 

DI s 1c o'.M F 0 RT "ARE 'o I~ E C.T 
I . 

AND P~YSICAL COMPREHE~SION BY 

PERSONNEL RELATED. 
! . . ' 

I 

l 
BAD REPUTATION R;UNS F A.-S T. HOWEVER 

GOOD ONES ARE REVERSE. THAT JS·. 

THE BAD ARE ACTIVELY EVALUATED. 

BUT THE GOOD ARE NEGATIVELY. 

. . 
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STANDARDIZATION 

I. GE~ERAL 

.-\) h is absolutely necessary IO implement quality control by every cmployc:.- in \'.\ t."r~ 
depanment lO assure customer requirements or needs. However. to measure i:" .:u~h11ncr 
requirements or needs are fully integrated into products or sc:n·ices. some surt:. u:" l!;:fi111:;: 
measurable s1andards arc required to be established for assuring for cusmmcr s:uisf;11:1iu11 

Hereby. 1he siandards arc basic essemi:1ls in quality comml and arc respc:cic:J :1r1J 1m: ... ·" •11, 

principles in indusnial fields. 

Standardizaiion is how to establish such kinds of standards by systematic w;1ys :ind hu\l 111 

milize the stand:mis effectively. which arc organized by flow chart. wrirten pmccdun.·, .ind 

ionna1 for recording of processed and rcsuhs. 

BI 5.2 Structure of the quality system 

5.2.l General 

Mana1r:ement is ultimately responsible for estab

lishing the quality policy and for decisions con

cemin1r: the initiation, development, implementa· 

ticn and maintenance of the qualiry system. 

5.2.2 Quality responsibility and authority 

Acfr.;ties contributinr to quality, whether 

directly or indirectly, should be identified and 

documented, and the followinr actions taken : 

c) Genenl and specific quality responsibili· 

tics should be explicitly defined. 

Cl Kinds of Standards 

5.2.5 Operational procedures 

The quality system shot:ld be organized in such 

a 11.-ay that adequate and continuous control is 

exercised over all activities affecting quality. 

Operational procedures coordinating diHerent 

activities with respcct to an effective quality 

system should be developed, issued and main

tained to implement corporate quality policies 

and objectives. These procedures should lay 

down the objectives and performance of the 

various activities having an impact on quality, 

c.r. design, development, procurement. produc· 

tion and sales. 

{ 
l.S.0. 

(I) International Standards 

(2) National Standards 

(3) Regulatory Standards 

(4) Enterprises Standards 

--[ 
l.E.C. 
Compulsory 

Voluntary 
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1 Oll.JECTl\'ES OF STA~DAROIZATIO~ 

The st:mdardization is a mandatory requirements in quali1y ~1ssurancc ~um:1:pt~. 

:\ 1 Tu have quality sust:iinin~ and improvemem for 
• Performance and function assurance and their improvement 
• Reliability and maintainability assurance :md their impru"·en"k:nt 
• Safety assurance and its improvement 
• lnterch:mgeability improvement dimensionally. functionally in every compuncrll 

• Repl:tce:tbility improvement 
• Minimum component utiliz:uion 
• Unifonned quality fabric:nion 
• Elimination of in-processing difficuhy or troubles 
• Recurrent rrouble prevention 
• Standard operation procedures establishment 

BJ To have cost-reduction for 
• lmerchangeability improvement dimensionally. iunctionally in e"·ery cnmponcms 

• Minimum component utilization 
• Simplification 

C) To have productivity sustainment and improvement for 
• Mass-production processing design and its improvemcm 
• lnprocess improvement 
• Automation or robmic operation improvement 
• Computerization operation 

0) To have information/dissemination for 
• Technology and skill transferring 
• Customer notification (public relation. advenisement, catalogue. etc.) 
• In-house notification (company's regulation, rules specification, drawings. etc.) 

• Cenification or qualific:uion 's justification 
• Education and training 
• Morale improvement 

E) To have social contribution for 
• Cusmmers safety assurance 
• Pollution prevention and control 
• Employees safety security 

• ? . 



3. l~-HOUSE STANDARDIZATION 

In-house standards are consisted of Regulation ttnd Specific~ltion. Regulation spc<.:ifio for 
company's managemen: and operation fu11c1ions, and spe:ific:uion is for 1~;.:hnolo~i<.::11 ;111t! 

1echni:al requirement for every operational processing in each department: as 

Regulation 

Specification 

-[ 

Fundamemal regulation 

Organizational and functional regulation 

Managemental regulation 

-{ 

Technolo~ical and technical requirement 

Processing n:quirement 

Op~rational n:quircment 

These relationship and proce~sing flow chart is explained in Fig. ! . 

A) Regulation 

Regulation is generally consisted of 

( l) Fundamental regulations which stllC for 
• President/founder's ~·reeds :md philosophy forcomp:111y"s manag\:· 

me11l 
• The article of association 

·Ruic of CEO 
• Rule of board meeiing 
• Stock >tandling rules 

(2) Organizational regul:11ions which state for 

-E 
Promo I ion 

• Work regulation Pay sys1cm 

Ethical cock 

• Rule of organi1.:uion 

• Ruic of assignment 

• Ruic of committees 

. J. 



' 

CORPORATE OFFICE DEPARTMENT 
STANDARD DIVISIONAL STANDARD PLANT STANDARD STANDARD s 

REMARKS: 

~ Fundamental •1 : Approved by Pre •ldent 
Regulation ~ •2 : Approved by Dir~ ~tt'r mtg 

•3 : Approved by En, lneerlng G/M or 
Dlre<:tor·ln·Char~ e 

Or?anizational 
I Regulations I - & unctional i--I 

. 
Regulation 

~ 

"-

Operation - Divisional Plant ............ -
Regulation Operation - Operation 

Standard - Regulation Regulation 
(STD) 

_, 

" Engineering Divisional Plant Department 

I Specification l - and Engineering Engineering ,_ Engineering 
Technology and and and 

Standard Technology Technical Technology 
Standard Standard Standard 

Fig. 1 Standards Establishing Flow 
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(_~) Functional rcp1lations 

• Ruic of job d::scripticm st;uemcm 
• Ruic of General behavior 
• Ruk r : Reg.ul;nion establishment 

• Rule of documentation 
• Ruic of edu~;11ion and tr.iining office function 

• Ruk of administration office function 
• Rule of TQC office function (includint; QC Circle) 

• Ruic of personnel office function 
• Ruic of finance office [unc1ion 
• Rule of planning office function 
• Rule of auditing office function 
• Ruic oi procurement office funcrim~ 
• Ruic of production and fabrication function 

• Ruic of engineering office function 

• Ruic of marketing nffic~ function 
• Ruic of quality assurance function 
• Rule of pollution control office function 
• Rule of industrial safety office function, etc. 

(4) Management regulation 

• Labor relation's regulation 
• General stock-holders meeting regulation 

• Senior directors meeting regulation 
• directors meeting regulations 
• Balance sheet preparation regulations 
• Small repon preparation regulations 
• TQC concept implementation regulations, etc. 

B) Specifications 

E '\tabli!'hmclll 
Appro\·;il 

Distributio11 
Revision 
Auditing 
Comrolling 

Specifications are generally consisred of products/service stand:?rds, and operntion;il/prm:

essing standards. 

( 1) Product/service specification 

• Product/service specific:uion 
• Product/quality drawing 
• Raw material specification 

• Casting or forging drawing 
• Pressing or stamping die drawing 
• Tes1 and inspection specificarion 
• lnspeciion equipment, ins1rumcn1, 1001 and gauge standards 

• Engineering standards 
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• Dr:1fting m:mual 
• New product de,·elopment standards 
• Standardized parts/component specification. p:icbging orcr.uin~ procedures and m:1-

1erial smnclards 
• lns1a1la1ion standards 

(2) Opcr:nional/processing standards 

• Process ::malysis standards 

L 
• sr~cial processes specification 

• Standard opcr.liion procedures 
• Processing 1:1g:s or slips 
• Stock and inventory control instruction 

For equipment 
For pcrso•md 
For procedures 

• M:trket survey or research processing instruction 

• Sales conrrol instrnction 
• Transponation control instrnctions 
• Quality information collecting. analyzin~. :-ecoroing. retrieval and controllin~ stan-

dards 
• Logistic control standards 
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4. PREPARATION PROCEDURES FOR STANDARDIZATIO~ 

A) Installation of company-wide standardization steering committee 

(I) First of all. s1andardiza1ion steering commiuee will be established under TQC stecrin~ 
commiuec. This commiuce is to ht considered as a suhcommirn:c of TQC as showr: in 
the following 

I PRESIDENT I 

......__ TQC STEERING 

COMMITTEE 

STANDARDIZATION .____ 
COMMITTEE 

SECRETARIAT ...__ -

I ...__ -

OFFICE 

WORKING GROUP 

(2) Committee chairman: Recommend to be se:ucd by V .P. or Sr. Direcmr in charge of 
general affairs (Administration) 

(3) Committee members: Management in every cmss-function:1l organiz;uions 

(4) Secretariat office: Staff or management in ac!:ninismuion office 

(5) Rule of steering committee 

• Establish standardization promotion plannings and programs for 
- S1andardiz:11ion regulation esrablishing, planning. and dissemination, or updating 

programs 
- Re-evalu:uion of standards esrablished for their necessity 
- Claim or complaint reducti•m program est:1blishment and facilitation 
- Cri1iccil qualiry problem solution program establishme111 and facilitation 
- Establishment of production quality standard in pmducrion organiz:11ions 
- Preparation of srandard oper:11ion procedures 
- Establii;hmcni of design quali1y standards 
- Es1ablishmen1 of quality evaluation standards ;ind auditing standards 
- Establishment of company-wide quality assurance system evaluation stamlards 

. 7. 



• E\':tlu:ttion of standardizing processing and procedures est:tblished 
• Determination of priority for :stahlishmcnt, rcvi!'ion or rescinding of every standard 

B) lnst:illa1ion of suh-s~crct:uiat offices in higher echclon 's offices 

(I) After steerin~ committee and ~ecretariat arc organized, every group, division or plant
wide secrctari:tt offices for smndardiz.1tion expediting are needed to be installed :1s sub
secretariat/suh-sub-secrctarial offices, depending on their priority, and to function:1lly 

cooperate with HQ's secretarial office: 

I 
I 

I 

I 
I 

I 

I 

p 

,----, 

Gr01Ji> 

(2) Role of sub-secretariat offices 

I 
I 
I 
I 

,' 
,'" 

STD'G 
SEC 

, 

TOC S1<..-cri119 
Comtn1nce 

Seaet.~nat ollice 

s1o·G 
SEC 

These offices' roles arc similar to 1he HQ's office. bm they differ slightly in that they an~ 
ra1her software/hardware-oriented, or concentrating on routine work type s1:111dards cst:1b
lishmcnt from company-wide oriented action, as shown in the following Fig. 2. 

C} Standardization processing - when not fully standardized 

When a comp:my is not fully standardized yet for every operational procedures, it is bwt:r 

to follow as 

(1) Firs1ly, unders1and top management commi1ment for standardization - why necessary 
to prepare by manager himself and dissemirrnte 10 his subordinares 

(2) Secondly, esrahlish standards prepara1ion program while conslil<ng wi1h his sub-or s11b

sub secre1aria1 offices wi1hin 5 years schedules. 

- Ii . 



Fig. 2 Standardization Matrix 
For Subject Selection 
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(3) Thirdly, to priori1izc standardiza1ion, or[!anizc brainsmm1 meeting with one's subordi
nate~ to ideniify status of standardiza1ion in his officc/depamncnt for shake-down. 

l"') f-nunhly, e\'alu:11e the status obrnincd, and identify thl'. weakness for st:mdarui•:uinn. 

(.S) De1cnnine secmrs necessary lO establish standard wi1h the highest priuri1y based on 

customer s:uisfaction concept. 

(6) Assign appropriate subordinates for establishing of the stand:irds mentioned. 

(7; :>iscuss draft standards with every subordinates for c\·:1lu:uion. 

(8) II concurred, cE.scuss with othern:l:11ed dcpanmcnts forcoordin:11ion and pre-agreement 

(Ncmawashi) 

(9) TI1cn submit lO his superior for approval 

(IO)Send tCl thc ccmral ledgering ofrice for numhering. distribution :md m:1ttcr-filing. 

(I I) Periodically, evaluate their effectiveness. and revise if possibk, every 2 years 

D) Standardization processing - already standardized 

In case most of standardization has be~n finished. 

(I) Improvement concentration 

It is nccessal)' m steadily concentrate more for improvement of standards estilblishcd. 

based on specialization, simplific:uion, and integration - conccprs, such as 

(a) Specialization 

- to create more effective and economical processes or methods for specific, limited 

quanti1y production during fabricacion or assembly work. 

(b) Simplification 

- 10 develop products with 1hc lca~t number of components or pans for ;1ssc1.1bly. 

- to ciesigr. product contours or shapes wi1h more simpk lines. 
- to Cr.velop production pro.-:esses with less processing on, or simple proassing. 

(c) I n1egra1ion 

- to use more common components or pans available in commercial shops. 

- 10 process on more common commercial based work-shops. 

• 111 -



(2) Timeliness concentration 

When revision or improvement ideas arc justified. these must be implemented ;1s pnssihk 

as one can for competitive dominancies, especi:1lly for changing of 

- management policy 
- organizational structure 
- new product development 
- suggestion proposal 
- users/custmr.crs demands 
- periodic survey summarization reports 
- drastic upheaval forecastings 
- c.:ompetitors status and trends analysis 

5. EVALUATION OF STANDARDIZATION 

To cvalua1e the stand:1rdization in-house, the following 3 areas are necessary to consider. 

(I) standardization promotion system and processings - time 

(2) level of standards established - quality 

(3) effectiveness of standards established..,.. utilization 

A) Evaluation of standardization promo1ion activity 

(1) evaluate if mindardization program is progressing as scheduled 

(2) evaluate stc.IUs of standardized numbers 

(3) evalu;ue stams of completion, revision or rescinding numbers 

(4) e\·alu:tte how many product-models are comolidated or reduced. 

(5) evalua1c ~l:\lus of understanding and utilizing of standards eswblished 

(6) Evaluate the availability of necessary standards at every rela1ed work offices or shops 

(7) Evalua1e timeliness and effec1ivencss of cst:1blishmen1 and revision for cverv s1andards 

B) Evaluation of level of standards 

(I) How many kinds of s1andards an~ es1ablishcd 

for finished product 
for componcn1 
for raw ma1erial 
for auxiliary ma1eri:1l 

• 11 -



(2) How much communality arc observed between every products 

(3) How to cvalu:uc every sr:indanl against compctimrs', when, who, what, how"! 

for policy & go:il 
for promotion sys1cm and srruc1urc 
for promorion status 
for progress status 
for standards and spccifica1ions 

C) Evalu:uion of effec1ivencss of standards established 

In general, effectiveness fonnula is J.!ivcn as 

Effectiveness = (Quantitative value+ Qualit:ttive value) 

- (Standardiza1ion in\'cs11nc:n1) 

. Where, 

(I) Qu:mtitatlve value = saving amount by s1andardiz.11ion. 

(2) Qualitarive value = saving amounl 1hrough produc1ivity impro\'emem, failure reduc-
1ion, claim rcduc1ion, complain1 reduction, service ql;;1lity im-

(3) Investment 

proveme.11, c1c. 

= Cost fer new standards establishment, cost for condemned or 
re1ircd equipment, cost for revision, etc. 

However, these moni1orial amounts are necessary 10 have cost accounting support for 
definite and accurate calculation that it may rnke sometime before calculations are finalized . 
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6. TIPS FOR STANDARDIZATION 

During establishing of standards, it is necessary lO pay anent ion 10 the following. (these an: drawn 

out of our experiences), 

A) Must be stated as action instruction. nm as desire or expectation. 

B) Must be clear-cut statement, and mma nm be misinterpreted by any personnel reading it. 

C) Must nm be any discretion 

D) Must fit with each specific shop environment. and must be convenient for use. 

E) Must be stated for inprocessing operation procedures. not for result contm!lin~ procedures. 

F) Musr be specified c~tcria for evalu:nion by opera1or ~imsclf, and must mcmion, when found 

out of criteria , what action be 1akcn. 

G) Must be easily understandable with illustrations or picmrcs 

H) Must be revisable whenever necessary. 

I) Must be traceable for revision or rescinding. 

J) Must be easy to follow by any personnel. 

7. QC PROCESS CHARTff ABLE. 

To implement "lnprocess control" concep1 during each processing npcration, some son of new 

procedures ar~ necessary to inscn into 1he conventional standard operation procedures (SOP). 

In these new procedures such kinds of qualiry rela1ed infommrions as, every qualiry rcquiremen1. 

how 10 measure, how to evalua1c its criitria arc specified in every opcra1ion procedure as :•ddirion;il 

insrruction as shown in the attached. Fig. 3 & 4, which arc called as" Q.C. process ch:m/r:ible". 
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e e 
1',ig. 4 QC Process Chart (E~amplc 2) 

Par1 Uomencl11ture: Par1 No. Daie Issued: A11lllrov•d by: 

Product Nomenclatur~: Uni Asay. No. Dal• Alll11rov•d: Prepared by: 

Flow 
Proc•11 Control Item I R111pon1lbl• P1111onntl 

Ho. 
Pro~111 rlow Production Section Kinds ol Tool& 

Control Item 
Standard 

Eng'r fOf"lmln 
Aul. 

by Gr1ph, Symbol Operallon Machine Value St11ndard Chlel F'm11n 

1 Maln·Shah, 11 Outside 0 0. 0 
Rough Machin. Lathe sot 0.1 • so t0.1 0 

2 Mid·Secllon, Outslde0, 0. 0 
Machining· IS Mld·Secl. - o.oso • 20.5 t 0 0 3 Lathe 
Lath• Pin, 20 - 0.061) 

-"" 

4 Machlnln9· #1 Out1ld10, 0. 0 
Lath• Transpo11 Milling Pin 1S ~ 0.025 •15.9t() 0 s 

C) ' to Grinding 
6 Shop 

7 Main Shalt 11 Out11de0 0. 
Grinding - o.oss 0 

8 Mld·Sec:I Grind, 20 - 0.059 
Pin 12 Out1ld10, " . Grinding Pin 15 2 0.020 0 
Grinding 

112 
lnspecllon lnsp. Stn. II strict control 0 
Transport lo 11 n1c111ary, 
BuHlng specify. 

~ 
.....--- =::::::::: e::::::= r----:::: -- - ~ 

.. -- --

[ Riv. Dale Revision lnued Appvd. Rev. Date Revlelon l11ued Appvcf. Rev. Dete Revision luu..ct Appvd 
No. n1111on by by No. RHson by by No. RH eon by by. 

·-. 
·- ·---



8. EXAMPLES OF STANDARDS 

A) Clerical office srandards 

(I) G~t:1'At. Al-"t'AIR."i 

(2) 0RGA~l7..ATIO'.'>AI. 

(3) P1-:RS0~~1-:1. 

(4) Fl~A~CI-: 

(5) PROCUREMl-::\'T 

(6) MARKl-:Tl!':G 

ltll:OllSE REGlll.J\ llON & STANDARD CotnllOI. 

NEW PRODUCT DEvt:t.orMENT 

Cumn.u::R 0.Alt.t &. Cm.tM.AINT 1-1.\NOUN<i 

Qt'Al.ITY CoNlllnt. 

PRO!XICT SM:CIACA llON 

0RGANf/.ATION. Jon ASSIGNMENT. Rr:SroNSmuJTI·, AUlllOKffY. 

&. Rot£ 

Cot.tt.trm:t: RE"il'ONStmuTY &:. Rau~ 

W<>K" R1::GU1.ATI~. QuAt.D=tCATION • Erx.JCATI<>N & TRAINING, 

CERllFK",\llOH, PROMOTION. WAGE. RL"GUl.ATIOH 

Buoc.1~. )Hv1:snu:NT. CosT EsTIMA TIOH, BAtMK1: Sui:i:-r 
PREr,\RATION, Aa"OUNT S1~rn.i:t.t1:NT, R1::GULATI<>N 

SUPPl.n:R Cmmto1.. PROCUREMENT SPEC. PRcx.-utta.ti:.""1· 01=m.1: 

WORK, CoST CoNTRm .. SUPf'LIER SURVEY, RATIN<i. Di:i.1vERY . 

CONTROi. 

SAII:S PREDICTION, CUSTO .. il:R HANDUN<i, CUS1l>MER INl'OR· 

MATIOtl F13:CRACK, MARKET SURVEY lNf-ORMATION, WARltANTY 

Ct.Ausr-;. MARKET AHAl.YSIS, Cot.trErrnvE PttoDUC:Ts SuR vEY 

B) Production related standards 

(1) PRoDucr QuAtlTY SrEetACATION 

(1 • 1 ) END-PRODUCT QUALITY S rECIACA TIOH 

(1-2) IN-PRocr:.ss1HG CoMPONENT QuA1m· REQUIREMENT 

(l-3) SAt.trl.IHG PROCEDURE 

( 1-4) Qu11.1.rrv C11ARACTER1s11cs M1=.AsURr~um PROCEDUR!l 

(1-5) TF.s11HG Mr:rnoo AND Acci:.rT OR RFJECT CltrrF.RIA 

(2) RAW M11Tr:R1A1. Srr:c1AcA110N 

(2-1) OiRr:cr RAW MATl:Rll\L Srr:c1r-1CATIOH 

(2-2) AUXllJARY MATI~RIAl. Sri~Cll=!CATIOH 

(2-3) SllFJ.F·lTf-.M PROCllREMf:.HT SPECIFICATION 

(2-4) Sun-CoNTKAC..-rlNCi ITEM S1•H"1FICAT10N 
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(3) TEST ANO 1:-:srECllON ST1'NOARll 

(3-!) TESTING METIK>D STANUAIW 

(3-2) TE."\TING Ml:ASllREMf:.NT STANOr\RO 

(3-3) INSTRUMENT CmnltOL P1<cx.1:mmr:s FOR TESTING Eouo•MENT 

(3-4) SAMPUNG PROC'EDURE FOR TEST & }NSPl:CTION 

(3-5) ENo-lrr:t.t F1NAl. INSPECllON !lR.ocr-:otmr:. & ITS CRm:RIA 

(3-6) INPROCE.'iS INSPECllON J>Ron:mmr:. & hs OmT:RIA 

(3-7) lor:NTIACATION & D1sPOsmON PROCF.nuRr-.s FOR ACCEPTANCE. Ri:n:<.,,ON UR 

CnNDEMNA TION 

(3-8) Srr:aAL INsPEcnoN PROCf:OURE & ITS CRm:RIA 

(3-9) INsrr:cnoN EQUwr.tr:NT C<>NTROI. PRocr:DUR1: 

(3-10) MA TI"1t1Al. REVlf:\\' PROCF.OllRE 

(4) ENGINEERING STANDARD 

(4-1) ENGINEERING PROCESSING STANDARD Sl.IOI AS CONCEPTUAi .. SYSTI:M & DHAll. DE

SIGN PllASES 

(4-2} INTRINSIC ENGINEI:RING PR1NCIP1J: STAhl>ARD - (MECllAl.JICAL. El.ECTRICAI., Hrn1m, 

ETC.) 

(4-3) DESIGN REVIEW PROCEDURE 

(4-4) Drs1GN PRocr-ss CoNTR01. f>RcxT:mw.r:s (T1t.m, CoST MANPOWER, Err.) 

(4-5) lNrRocr-.c;s STANDARD (HT. Pt.ATINCi. Sot.DERING, BRA7JNG, WELDING, Ere.) 

(4-6) Wr:m11T-CoNTROL STANOA1m 

(4-7) CosT-Cmrnm1. Ml\NUAL 

(4-8) Cllf:CKING-PROCf:DllRf: STANDARD 

(4-9} ENGINEl:RS QllAl.IACATION & CEitT1flCA110N STANDARO 

(4-10) ENGINEERING MANAGEMENT SYsTI:\I $Tl\NOARD 
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(5) 0RAF11Nl~ MANUAi. 

(5-1) DRA w1NG PREPARATION MANUAL (ORA w1NG MA 11:1t1A1., Sm:. E1c) 

(5-2) DRA w1NG Nut.tm:RING PRoci:mlRE 

(5-3) DRAWING Rr:t1:1.s1NG, lsst11Nfi, D1snunm:nN, Ri:vtstoN, Err. PK<><..1:0UREs 

(5-4) DRAWING Ur-DATED 0L"11UntmoN PROC1:nURE 

(5-5) l\11\STI:R DRAWING FUJNG M,\NllAI. 

(6) NEW PRODllCT DEVELOPMENT STANDARD 

(6- J) NEw Paoouc-r Dr:vt:LOPMENT DEn,.10N PROCloDURE 

(6-2) NEW TECllNOl.OGY IMPII:~O:NTATION PR0<.1:0t1RE 

(6-3) MARKCT SmnY AND ANALYSIS PR<>O:OURE 

(6-4) Nr:w Di=:.'itGN TEC..11NIJLOGY b.tr1Hn:t...-rAllON PRocEDllRE 

(6· 5) NEw PRon:..:<..1 DEvt:t.ort.t1:i-.rr TtME-SrAN & CosT Cn1''1ROL PRoa:nuRES 

(7) STANDARDi7J:D Cot.troNENT/PART STANDARD 

(7-J) STANDARDl7J:D Cat.tPONENT/PART E.o;TARl.ISlllNG STANDARD 

(7-2) SEl.EC"llON STANDARD OF STANDAROr/.l:D Cm.tr<>NENT/PA!ff 

(7-3) STANDAROIZED CoMPONl:NT/PAltT Sri:c1r-1CATION 

(7-4"; SusTAINING STANDARD or- CoMl't1NENT/PART S1>t:c1::1cATION 

(8) Orr:RA TION ST,\NO,\RD 

(8-1) PROCESS 01>t:KA TION STANDARD II'! J>RODllCTION PllASE 

(8-2} PROCESS 0rF.RATION STANOARO IN UTll.17.ATION PllASf: 

(8-3) Ol'f.RATtoN INsnnicnoN AT PRODUCTION CoNTR01. Or:t=1cE 

(8-4) Ort:!<ATION INSTlWCTION AT MAN-HOUR CnNTROI. 01HCE 

(8-5} OPERATION INSTRUCTION AT PROCUREMENT 01:r:1CE 

(8-6} OPERATION INSTRUCTION AT BUDGETING OFFICE 

(8-7) 01>t:RATION INSTRucnoN ,,.,. CPsT An:ou:-.1T1Nc; Oi:ncE 

(8-8) 0rF.R/\ TION )NSllUl(.,.ION t.T PEllSONNEI. O!HCE 

· I Ii · 



(S-9) OrntATION lK'\lltllCJl<>l" AT AnM1N1SlitATIVE Ot:i:io: 

(S-10} FoRMr\T Cmmm1. STANOARO 

(S-11) 

(8-12) 

(8-13) 

(8-14) 

(8-15) 

(8- l 6J 

(8-17) 

(R-18) 

(8-19) 

(8-20) 

(8-21) 

(S-22) 

(8-23) 

(8-24) 

(8-25) 

(8-26) 

(8-27) 

(8-28) 

INDUSTRIAL SAFETY STANDARD 

I-lrG1El\1: CONTROL STMmARO 

ENERGY CmnR<>L STANDARD 

Eouar.oN & TRAtNtNc; MANUAi. 

PRoa;ss lNsnucnoN FOR SAMPUNC 

MEASUREMENT STANO ·,1m 

CAu•1RATI<>N SPEOACATION FOR Ti:sT & INSPEC110N, AND Orr:RATION EQUIPMENT 

0..AIM & COMPLAINT HANDIJNG INSTRUCTION 

WARRANTY & GUARANTY PoucY & HANmJNG INS11wc110N 

CONTRACT ANO PtlRCllASE 0ROf-.R HANOUNG PROCEDURES 

MAR!l:ET SURVEY lNSTRucnoN 

MAR!l:ET R1;sEARC11 INsTRucnoN 

Ort:RATIOI'-' !NsTRucnoN AT SA1r:.s AND MARKl:llNG OFFICE 

Punuc RELATIONS l\faNUAI. 

GENERAL ADVERTISING CONTROi. INSTRUCTION 

SAl..ES-CAMPAIGN MANUAi. 

STOCK OR INVENTOR\' CONTROL STANOARO 

OPERATION INsTRuC110N AT LoG1sT1c 011-1a~ (WARr:.11ousE, TRANSPORT. CRAllNG) 

(9) S1>Ec1r-1c FuNcnoN MANAGING STANOAP.o 

(9- I) Em1cA1. Com~ INSTRUCTION 

(9-2) VAR•OUS COMMll"IH.S' M,\Nt\C~EMENT REGllt.ATION 

(9-3) EMr1.m1:Es (INCl.UOINCi MANAGEMENT) Jon DESCRIPTION (Rm.E, RE.'il'ONSlllll.ITY & 
AllTllORITY) 

(9-4) w AGE SYSTEM STANIJl\RI> 

(9-5) PROMOTION SYSTEM STANDAl<I> 

(9-6) PEltSONAl. RECRUITING & PROMOTION STANDARD 
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(9-7) EDUCATION & TRAINING STANDARD 

(9-8) "MANAGEMENT D\' Pol.IC\'" INSTRUCTION 

(9-9) QC CIRCLE li.trtr-J.fl:NTATION INSTRUCTION 

(9-10) TQC IMPLEMENT A llON INSTRllCTION 

(9-11) 0RGANl7.All0N & JlBtSONNEI. ASSIGNMENT REGUIJ\TION 

( 10) "STANDARDS" CoNTROUJNG PROCEDURE 

(10-1) CoMPANY's REGULATION & Rtn.E 

(10-2) STANDARD & SPECtr=tCAllON faTARUSlllNG REGlll.AllON 

(10-3) ._STANDARD & SrEetACATION APPROVAL PRoa:t>URE 

(10-4) STANDARD & SPr:CtACAllON ISSUANCE, DISllUHtnlON, REVISION, RESCINDING, 

AuomNG, M.ASTI:R FILING, Ere. PROCEDURES 

. 20. 



(C)T QC RELATED STANDARDS (Examples) 

Basic Regulation: Creed, the Anictc of Association, Board Meeting 

0 
Organization Control Organization & Functional R 

G Control 
A G 
N 
I E Job Assignmeni & Authority Job Description, Ringi System. 
z OHice Responsibility. 
A N 
T 
I E Committee. Meeting Meeting, Functional Comminee. 

0 
R TOC Steering Committee, N 

A A New Product Development 
L Commitltee c L 
R 

0 u TOC Organization & TOC office, TQC Promotion 
L 

N E Delegation Plan. TQC Management 

T 
G Quality Control-General Quality control 

R E 
0 N Management by Policy Management by Policy, Routine 

L E 
Control 

L R Management by Function Quality Assurance. Quantity 

I A Control, Cost Control 

N w L 

0 Controlling Flow Chart Management by Policy, 
G Quality Assurance, Quantity 

R c 
Control. Cost Control 

K 
0 

R N Education & Training In-House Education & Training 
u T 

c 
R Standardization Standardization, Rule & Regula-L 

0 0 tion Control, Std. Spec. Control 
E 

N L TQCAudit TOC Audit QC Diagnosis 
T 

R B Investigation Quality lnlormalion Collec!ion, 

0 
y Market Surveying. Competitive 

Product Investigation, Oualily 
L s 

Ri:.;earch & Analysis, Demand Forecasting, 
T 

Development New Product Development 
A Control, Newly Developed 
G Product Evaluation. New 
E Product Developing Cost 
s Control 
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Planning New Product Planning, New 
Process Planning 

Design Design Review. Qua lily Deploy-
men! Drawing Conrrol 

Procurement Supplier Control, Subcontractor 
Control, Supplier Rating Syslem. 
No-Inspection System 

B 
Production Production System. Production 

c y 
Control. Control-Chart Utiliza-

0 lion Process Capability Control. 
s Failure Report System. In-

N 
w T process Control, Plant Experi-

T A men!, Self-Inspection System 
0 

R a G 
R u E Shipment Store Shipping Quality Level Control. 0 
K A s Transportation Control. Storage 

L L Control, Corrosion Control 
I 

L T c 
I y Sales & Service Marketing Control, Initial Prod-

0 uct Control. Tech Service 
N A Control, Claim & Complain! N 
G s Handling, Recall Procedure. 

T s 
u Product Survey in Markel Pro-

R R cedure. Customer Information 
R A Treating 0 
u N 

L c Inspection Initial Processing & Finished L E 

E B 
Products. Inspection - lnpro-
cess. Receiving & Oulgoing, 

y 
Inspection Record Reviewing 
Procedures 

F 

u Quality Audi! Periodic Audit Planning, Market 
N Quality Evaluation, Long-Life 
c Prodt;t~I Quality survey. Crilical 
T Quality Problem Treating 
I Procedure 
0 
H Equipment Equipment Maintenance. Equi;::i· 
A menl Procurement Procedure. 
L Calibration 

Energy Energy Control Pro:edure 

- 22. 



c Quality Info Qualily Info Equipment Con1rol. 
0 0 B Equipment Calibration Conlrol w 
N u y 
T 0 A Safely Safety & Sanilation Control 
R R L 

K I F 
0 T u Pollution Environment Protection Control. 
L y Pollution Prevention Control 
L c N 

I 0 A c 
Suggestion Suggestion System Control, s T N N System Awarding System s 

G I T u 
R R 0 Office Work Office Work lmprovemenl, While 

R 
0 

A N Conlrol Color Productivity Measuremel"!,t 
u N A 

L c 
People Building, Evalualion L 

E L QC Circle 
E I 

System, Rewarding Syslem I 

. 2J. 



D) Flow Chart (Example) for New Produc1 Dcvc!opmcm 

New 
ProdUdl-----,.--------~ 

Pl;in 

Trial 
PIOdudion 
Ofder 

Design Proclldion 
Prep. 

Wodl 
Order 

1-----------------1 Purchase Order 

Service 
Manual 

lnptoc:ess 
Oualily 
Control 

Received 
Producl 
Jnspeelion 

Producbmy 
Sludy 

Mass Produced 
Typo Trial 
Production 

Evalualion (Produc.billly, 1nspec1abi~1y. All0tdabil11y) 

• 24. 
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' 

Putchase L-------------1 Oar 

Analysis o1 
1. lnprocess. 

O. lnlo. 
2. Fi.'lished 

O. Info. 
3. O. Verili

ca1ion Tesl 
4. Pal'ls 

Function 
Tesl 

5. Critical 
0. Audil 

6. Supplier 
O.Audil 

i. Mltl. lnlo 
&. Claim lnlo 

Produdic.n 
(~onomous 
Inspection) 

Analysis 
o1 OualiT 
lnlonnalion 

Audi of 
F1111Shed 
Car& ~s 
Componenl 

Claim 
Handlinv 
and CIA 
Folbv-up 

Conective Action 

Folow·Up • 

• 25. 
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9. S1NDARDIZATION FOR NON-CLERICAL OFFICE 

STANDARD Z AT 0 N 

9-1. 
.. 

.. 0 . .r. .. g 
. . 

a ·n ·1 
. 
L 0 n t 

EFFECTIVE MANAGEMENT FOR QUALi TY 

MUST BE CLEARLY PRESCRIBED ~HRU .. 

C U S T 0 M. E R R E Q U I R E M E N T ( F 0 R E X T E R N A L 

C ~ _S. T 9 M E R) / D U T Y A S S I G N EM E N T ( F 0 R e 
I . N T E R N A L · C U. S T. 0 M E R S ) B Y E V E R Y M. A N. ·A ~ .. 

GEMENT ASSIGNED. 

E M P L 0 Y E E S P E R F 0 R M I N G Q U A L I T Y F U N -· 

C T I 0 N M U S T H A V E S I F F I C I E N T_. W E L L. -

DEF I NED RESPONSIBILITY. AUTHOR I TY 

AND THE 0 R GAN I z AT I 0 NA L FREED 0 M T"O 

IDENTIFY AND EVALUATE QUALITY 

PROBLEMS AND TO INITIATE. RE COM-

M ·E N D 0 R P R 0 V D E S 0 L U T I 0 N S . M A N A G E- -

MENT REGULARLY ARE NECESSARY TO 

REV EW THE STATUS AND ADEQUACY OF 

THE QUALITY PROGRAM. 

-26-
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9-1-1 o r g a n z a t 
assess m·e n 

. 
I -0 n 
t 

: A . 0: 0. E S T H E E S T A B L S H S E D . P- _R Q ·G . R- A· M- -- ·. 

IDENTIFY THE ORGANIZATIONAL 

E L E M E N T R E S P 0 N S I 8 L E F 0 R E A C_H 

OF THE VARIOUS OUAL TY EFFORTS 

· 8 . · D 0 T H E E M P L 0 Y E E S . P E R -F 0 R M N -G · 

THE 0 UAL I TY FUN CT I 0 N H A·y E SU -

FF i CI ENT AUTHOR I TY, RESPONS I B 1-

L I TY, AND FREEDOM OF ACTION. T"O 

IDENTIFY AND EVALUATE OUALiTY 

PROBLEMS AND INITIATE, RECOM-

MEND. OR PROV DE SOLUTIONS ? 

C. DOES MANAGEMENT PERIODICALLY 

REVIEW THE STATUS, TRENDS, AND 

ADEQUACY OF THE OUAL TY PRO-

GRAM, THAT IS, RESULTS OF PER-

FORMANCE ANO FUNCTION ACHIEVED 

AND STANDARDS EFFECTIVENESS ? 

y s 0 0 1 - 0 4 - 0 4 -27-



9-2. I 
p 

n t 
I a n 

.. 
I 

n 
a - I q u a t y 

n g 

.EVERY MANAGEMENT ARE NECESSABY·-
- . 
TO CONDUCT COMPLETE REVIEW OF 

CUSTOMER OR OWN' S DUTY REQUIRE-

MENTS TO DENTIFY AND MAKE TIME-

LY PR 0 V I S 0 N F.O R THE SPEC I F I C 

C _C.N T R 0 L S, PROCESSES. TEST EOU IP-

_M -E N T S , F I X T. U R E S , T 0 0 L I N G A N D S ·K I· .L L. 

REOU RED FOR ASSURING OUA~ITY 

THIS INITIAL PLANNING WI LL RE

COGNl ZE THE NEED AND PROVIDE FOR 

RESEARCH, WHEN NECESSARY, TO UP-

0 A T E A S S U R I N G P R 0 C E D U R E S S U C H A S 

C H E C K I N G , I N S P E C T I 0 N A N D T E S T I N G 

METHODOLOGY, I NSTRUMr:NTAT I ON. AND 

C 0 R R E L A T I 0 N 0 F I N S P E C T I 0 N A N D 

TEST RESULTS WITH OPERATING ME

THODOLOGY AND PROCEDURES. 

T H I S P A L N N I N G A R E A L S 0 C 0 V E R N G 

APPROPRIATE REVIEW AND ACTION TO 

A S S U R E C 0 M ? A T I B I L I T Y 0 F P R 0 D U C -

TON. OPERATION. CHECKING. INSPEC

TION. TESTING. AND DOCUMENTATION. 

0 N E 0 F T H E M A I N 0 B J E C T I V E S 0 F 

THE INIT AL PLANNING S T 0 D E N -

T -1 F Y. A. N Y S P E C I A L R E O U R E M E N T S . 

• SYSOOl-04-04 -28-. ,,,, .. -
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9-2-1 
. 
I n 
p I a 
a s s 

t 
n n 
e ·s 

a I . 
I n g 
s m e n t 

A. 00 EVERY MANAGEMENT CONDUCT 

A COMPLETE REV EW TO IDENTI

FY ANO PREPARE FOR SPECIFIC 

OR UNUSUAL CUSTOMERS OR DUTY 

R E 0 U I R E.M E N T S ? 

B. DO EVERY MANAGEMENT PERFORM 

IN TIAL QUALITY PLANNING AS 

EARLY AS POSSIBLE? 

C. DO PLANNINGS CONDUCT ANY SPE

CIAL STUDY NG AND RESEARCH 

NEEDED FOR DEVELOP NG EVERY 

NECESSARY ADVANCED OR NNO-

V A T E D C H E C K I N G , I N S P E C T 0 N 0 R 

AS SUR I NG TECHN I OUES I DENT IF I -

CAT I ON ? 

0 . H A S A N Y A C T I 0 N B E E N T A K E N T 0 

MAKE THE CONTROL FOR SPEC FC 

REQUIREMENTS COMPATIBLE THRU-

0 V .T E V E R Y P R 0 C E S S I N G S ? 

S Y S 0 0 I - 0 4 - 0 4 
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9-3. 0 p· E R A T I o· N 
I N S T R U C T 0 N S 

THE ·a.UAL I TY PROGRAM MUST ASSURE.· 
. . 

THAT All WORK AFFECTlNG QUALITY. 

FOR HARDWARE. SOFTWARE AND HUMAN

WARE ARE SPECIFICALLY PRESCRIBED 

BY CLEAR AND COMPLETE DOCUMENTED 

INSTRUCTIONS OF A TYPE APPROPRI-

. A T E T 0 T H E E N V I R 0 N M E N T A N D C I .R -. . e 
CUMSTANCES. SUCH INSTRUCTIONS ARE· 

NECESSARY TO PROVIDE THE CRITERIA 

FOR PERFORMING THE OPERATIONS AND 

MUST BE COMPATIBLE WITH ACCEPTAN

CE CRITERIA FOR WORKMANSHIP. 

THE INSTRUCTIONS ARE INTENDED TO 

S E R V E F 0 R · S U P E R V I S I N G • C H E C K I f-J G • 

INSPECTING AND MANAGING FUNCTION. 

THE PREPARATION AND MA NTENANCE 

OF AND COMPL ANCE WITH OPERATION 

INSTRUCTIONS ARE REQUIRED TO BE 

MONITORED AS A FUNCTION OF 

QUALITY PR 0 GR. AM. 

s y s 0 0 1 - 0 4 - 0 4 ·-30-



9-3-1 .-. 0 P -E R---A _T __ --1 0 N_:- · 
. . . . . : _ .· 

IN s r~R·u c T I o-N 
ASS E -S.S MEN T 

A . . . A- R. E · D 0 C U M E N T E D 0 P E R A r -1- -0 N _ - -( .N-· S - T: --,.. ·. 

RUCTIONS AVAILABLE AND USED 

FOR ALL WORK OPERATIO~S WHICH 

"AFFECT QUALITY ? 

8. ARE- SUCH OPEATION IN-STRUCTfONS 

C 0 MP L E T E AND AP P R 0 P R I A T.E ? 

C. ARE COMPARISON STA.NDARDS SERV

E D A S T H E' 0 U A L I T A T I V E C R I T E R I A

A VA 1 LAB LE FOR EACH OPERATION 

WORK-SHOPS ? 

D. ARE OPERATION INSTRUCTION COM

PATIBLE WITH ASSO·CIATE·D OR RE

LATED OPERATIONS ( UPPER OR 

DOWN STREAM WORK-SHOPS) ? 

E. DO EVERY OPERATORS, SUPERVISORS 

AND MANAGERS MAKE PROPER .USE ? 

F. ARE INSTRUCTION REVIEWED ON A 

SYSTEMATIC BASIS ACCURACY, COM

PLETE NE S s· AND C 0 MP L I A N-C .ES ? 

.SYSOO 1-04-04 
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9-4. .-

EVERY MANAGEMENT ARE NECESSARY TO 

M A I N T A I N A N D -u S E A N '\1 R E C 0 R D - 0 R 

D A T A--: E S S E B T I A L -0 T T H E E c_ 0 N 0 °M _-l :c A l_ 
. . . .. . . . 

AND EFFECTIVE OPERATION OF THEtR 

OUAL I TY PROGRAM. 

RECORDS ARE CONSIDERED ONE OF THE 

PRINCIPLE FORMS OF OBJECT VE EVI-

- - - D -E -N: c E- 0 F a u A L I T y T H A T T H E a u A L I T y 

p·R 0 GRAM ARE- NECESSARY 

FOR RECORDS- ARE COMPLETE RE -
- --

=i 
--~ 

i 

LIABLE 

LEVELS. 

INSPECT 

RECORDS 

ENOUGH FOR H I G H C 0 N F I D £: N C- E._: , 
; 

ON. TESTING. AND CHECK-ING 

ARE. AS A MINIMUM. INDICATE 

THE NATURE OF THE OBSERVATIONS 

TOGETHER WITH NUMSER OF OBSERVA

TIONS MADE AND THE NUMBER AND 

TYPE OF DEFICIENCIES FOUND. 

ALSO. RECORDS FOR MON TORI NG WORK 

PERFORMANCE AND FOR ASSURiNG WOR~ 

ARE I ND I CAT NG THE ACCEPTABILITY 

OF OPERAT ON AND OUTPUTS AND ACT-

10N TAKEN IN CONNECT ON WITH OE-

FIC ENCIES. THE OUAL TY PROGRAM 

ARE PROVIDING FOR THE ANALYSIS 

AN 0 US E 0 F R.E C 0 RD S AS A BAS I S F 0 R 

ACTION . 

. vsoo 1-04-04 -32-
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9-4-1 R E ·c o·R o· s _. 

A S S E ·s S M E N T 
A - A R E T H E R E R E C 0 R D S 0 F A l L E S S -

E-N_T A L AC T I V ·1 T I E S ? 

B. ARE RECORDS AVA I LAB LE TO ANY 

NECESSARY ORGANIZATIONS FOR 

REVI EWAL OR EVALUATION ? 

C. ·A R E T H E R E E F F E C T I V E M E A N S F 0 R 

A S S U R I N G T H E C U R R. E N C Y , . C ·o l'i1 P L E ·_--

T E N E S S . A C C U R A C Y A N D 0 P E .R A T 0 R S 

COMPLIANCY OF RECORDS ? 

D. D 0 0 U A L I T Y A S S U RAN C E R E C 0 RD S 

INCLUDE ONLY THE NUMBER AND 

KIND OF DEFECTIVES-? 

IS OTHER ESSENTIAL DATA RECOR~ 

E D ? HOW AND WHERE ? 

E . D 0 0 U A L I T Y A S S U R A N C E R E C 0 R D S . 

AND OPERAT ON INS;RUCTION COM

PLIANCE RECORDS I NO I CATE THE 

QUANT I TAT I VE DEGREE OF ACCEPT

ANCE OR REJECT I ON ? 

F. IF REJECTION IS RECORDED, DO 

RECORDS SHOW RESULTING ACTION? 

G. DO MANAGEMENT ACTIONS REFLECT 

T H E A N A L Y S I S & U S E 0 F R E C 0 R D ? 

s y s 0 0 1 - 0 4 - 0 4 
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Product I iabi I ty 

l. Definition of Product Liability 

2. 

Products liability is the legal obligaion of a rr.anufacturer of 
seller for the medical expenses , lost wages, suffering, and other damage 
to persons who have been injured, or whose property has been damaged, as 
a result of a defective product, or representations about that product by a 
manufacturer or vendor. 

Kinds of Product Liabi t y 

CD The theory of ncgli~ce examines the 
conduct of the defendant in light of what 
society reasonably expects of hill in a 

E 
Design 

-------------t-- Production 
Warning 

given situation: 

@ Strict liability and implied warranty examines the quality 
of the product and any defects of manufacture or design which 
make it either dangerous to the user and third parties or unfit 
for its intended use; 

CD Express wammty and misrepresentation coi:1pare explicit 
Statements made by the defendant about the product's performance 
with the actual performance of the procuct. 

3. Warranty 

A warranty is a promise by a person selling an item that the item 
will meet certain standards of perfonnance. H the item fails to live 
up to that standard of perfonnance, the person who made the promise is 
liable to the harm caused to the buyer. Originally, the m.uiufacturer or 
seller was liable only to the buyer himself, and not to other users of 
Jie product. However, in 1932 this rule was changed by the case of 
Bater vs. Ford Motor Co. . In that case, the Ford Motor Express Warranty. 

(A) Express Warranty 

Express Warranty is simply a promise made either in writing or orally 
by the seller to the buyer, respecting the performance of the item sold. 
This promise may be made by a manufacturer or seller, in product labels. 
or in the seller's advertising or promotional literature. While the 

- 1 -



courts recognize th.at a certain amount of exaggeration is normal in a 
sales transaction, ac;sertions of bet, especially dealing with the safety 
of the product. will be found to ronstitute a promise to the buyer. 

If the manufacturer knows that the statemenlc; are false at the time he 
makes them, and also that the plaintiff will rely on them, and the plain
tiff does. in fact. rely on them and is thereby harmed, the manufacturer 
or seller will have to pay the plaintiff for that harm. In addition. the 
court may force th.at manufacturer of seller to pay the plaintiff an amount. 
known as " punitive damages " • sufficient to deter that manufacturer or 
seller. as' well as other like them, from engaging in such conduct in the 
future. 

( B) Implied Warr.mty 

lly the very fact of placing an item on the market, the manuf:acturer is 
preswned to have promised potential buyers that the product will meet 
certain minimwn qualifications such as its fitness for its intended use. 
Originally. only the buyer could sue the manufacturer or seller when a 
product proved to be unfit fur its intended use. 

4. NEGLIGENCE 

Negligence is conduct which involves an unreasonably great risk of 
causing damage or which falls below the standards established by law for the 
prot.ection of others against unreasonably great risk of harm. To make out 
a case in negligence, it is not necessary for the plaintiff to establish 
that the defendant either intended harm or acted recltlessly in bringing about 
the hann. This theory requires only that the conduct of the defendant be 
measured against the standard of wh2L a " reaso11..able person " would do under • 
similar circwnstances . It is for the jury Lo decide what the " reasonable 
person " would do . 

I•or example, a soda pop bottle that exploded due Lo a flaw in the 
glass may be defective . It does not necessary follow that the defendant 
manufacturer of the bottle is negligent. If the manufacturer took " reasonable 
care" as demonstrated by the level of his quality control techniques. his 
conduct was not unreasonable, even though the product that came off the 
assembly line was in fact defective and caused injury to the plaintiff. 

The court considers three factors in detennining whether the defendant's 
conduct meets t.he " reasonable person " standard. The CX>urt balances the 
probability of the harm occurring with the seriommess of the harm, against 
the burden of guarding against the hann. Thus, the more remote ami improbable 
that the defendant's conduct will result in harm, the less reason he ha.c; lD 

protect aK-ainst it. If. however, the hann can result in serious injury, the 
act.or mtLc;t consider the serious implications of even improbable or unlikely 
hann. 

- 2 



Finally, these two factors must be weighed against the burden of preventing 
the harm. J.bus, in the exploding soda pop bottle case, on the assumption lb.at 
1r.ore exacting inspection techniques existed al the time of the manuacture, it still 
must be detennined whether the oosl of instituting such procedures would have been 
justified. The differences in the cosLc; of the alt.ernative procedures must be 
weight.ed against the increased probability of discovering flawed battles through the 
more sophisticated inspection techniques, as well as against the seriousness of the 
injury lb.at can occur from exploding pop bottles. 1bus the negligence principle 
admits the existence of real risks associated with product use. lbe basic question is 
whether the risk is justified in the particular case. 

In det.ennining whether a manufacturer's conduct meets the "reasonable 
person " standard, the jury looks lo the technology and information available 
to the manufacturer at the time of production of the particular producL 
However if technology or information was availabie to the manufacturer, and 
the manufacturer although he did not know about the new methods, should have 
known about them, he may be liable. It is clear lherefure that the reasonable 
manufacturer is expected lo maintain an awareness of industry wide standards 
and improving technology. 

Conversely, an entire industry may be found negligent for lhe continuation of 
unacceptable standard.~ of manufacture. In one case, a boiler ~xploded, injuring 
a plaintiff. The boiler manufacturer had used a hydrostatic t.esl to establish 
boiler integrity. The plaintiff cont.ended that the manufacturer should have used 
a more sophisticated test which had been developed by a professor of metallurgy 
not lung before the produd.ion of the particular boiler. The professor's test had 
a higher probability of discovering flaws in the metal. The jury mund that a 
rcasonabl~ manufacturer would have used the new t.esL ]be defendant therefore was 
liable to the plaintiff for his injuries. 

Since . J determination of whether the manufacturer is negligent or not 
deix:nds on the particular circumstances of the case, and sinc.e the " reasonable 
person " sl<:ndard is so vague, it is very difficult to say whether or not a certain 
course of conduct will shield the manufacl.urer from liablily. It is clear from recent 
decisions that juries expect companies with staffs devoted to scientific research and 
engineering feasibility studies lo thoroughly test a new product to determine whether 
it is dangerous under normal use, or foreseeable misuse. Even where a manufacture 
has met all the standards imposed by govenunent agencies and trade associations, he 
may still be found negligence. 1bese standards are oft.en used as a " floor·" or 
minimum for establishing "acceptable" conduct. In a 1971 case a helicopter 
manufacturer had met the Federal Aviation Administration's standards for the time 
available to the pilot for engage in the auto-rotation control after engine failure. 
The court found that the jury would he pennitted tD find that a reasonable manufac
turer would design the control so as to allow the pilot even more lime aft.er the 
engine failure to activate the auto-rotation control than rea.uired by the FAA 
standards. It is clear, therefore, that the final responsibility for rea.c;onable 
behavior resLc; with the manufacturer. 
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Manufacturers have been found negligent based on the following oonduct.: 

(1) Impro;>er design of products; 

(2) Improper manufacture or assembly of the product; 

(3) 1''ailure to inspect and test for defects in the 
pre-marketing stages; 

(4) Failure to warn of dangerous characteristics inherent 
in or built into the product; 

(5) Deceptive advertising and promotion of the product; 

(6) Inadequate instructions for produce use or the 
manufacturer's failure to foresee possible dangers. 

5. Failure to Warn 

Although a product may be free of manufaclllring and design defects, it still 
may be labeled •unreasonably dangerous" and defective under certain liability in 
tnrt. This siblation exists if the manufacturer or supplier of a product fails lo 
warn unknowing users about dangers inherent in the product which the manufacturer 
or supplier knows or should know exists. A seller's knowledge is that of an expert, 
and the seller should be apprised of technological advances and scientific 
discoveries relating tn that type of product. 

The duly to warn under the theory of negligence has long been accepted not· 
only in the current case of manufacturers, but also retail sellers with particular 
expertise. Although comparnble, a distinction remains between the duly to warn 
under negligenre and strict liability. The negligence theory focuses on the 
reasonableness of the seller's conduct and warning about the dangers of the product, 
while strict liability may be applicable even if the seller exercises reasonable 
care in preparing or marketing the product 11tis difference can be explained by the 
fact that the product may be so dangerous due to the lack of warning as lo violate 
strict liability. 

(B) Existence of the Duty: 

The duty lo warn derives from public policy recognizing that a user is 
entitled lo information necessary lo intelligently choose whether the benefits of 
a particular produt justify exposure tn a potential rfak of hann. Implicit in thi.c; 
duly is the prerequisite that the user be unaware of the dangers warned againsL 
There is no duty when tlle danger is , or should be, readily apparant tn the user. 
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Su, the put.ential danger uf firing a slingshul was su apparanl Lhal a warnin& was 
unneces.c;ary. Huwever although a cattle feeder was obviously dangerous, its manuf
acturer should have infonned users llial the machine's uncovered blades became 
sharper, and nol duller, aft.er use. Similarly, the California Supreme Court held 
thal a conveycr bell manufuclurer could nol rely on the fact ll1al Ute danger was 
·open and obvious " as a malt.er of law. IL<> rationale is that simply because the 
nature of the defect is apparent, it did no! automatically prevent the product from 
begin unreasonably dangerous Lo the user or conswner. 

IL must be noted that the manufacturer's duly lo warn may nol be invuked 
where the product itself is allegedly defective. Thus, a rug manufacturer was not 
strictly liable for failing to warn a person who perished in a !10t.e! fire 'lf the 
flammable composition of the rug. No warning would have changed the quality of the 
fiber or rendered it safe for the ultimate user. 

(C) Reicipienl of the Warning: 

The seller must warn foreseeable users of likely dangers that may be 
encountered through the normal use of the product If there is no warning, 
or it iL proves inadequate, the seller may face liability nol only to the 
foreseeable user, but to those persons whom one should have anticipated would 
be in the zone of danger, or would rome in contact with the producl However, 
a crane manufacturer's duly Lo warn about the possible dangers in the operation 
of his equipment was extinguished by so informing supervising engineers and 
technicians. A direct warning to the insured employee was not required. 

Phannaceutical rompanies discharge their duties to warn about prescription 
drug dangers by informing the alt.ending physician. Further notice is nol 
required because it is presumed that the patient relies on the judgement of the 
physician. 

(D) ~ecificity of Warning: 

'!be actual rontent of a warning that would discharge the seller's responsi
bility to the user is one that, if followed, would render the product safe for 
users. To fulfill this duly, the manufacturer or supplier.: may be required to 

list specific dangers inherent in the product or its use on the label 

lbe watchword in giving adequate warning is specificity:. The following label on 
a can of wall sealer was deemed inadequalP when the fwnes from the sealer were 
ignited by the pilot light of a gas heater and the sealer's user was burned in the 
resulting conflaguration: 

" CAUTION: INFLAMMABLE MIXTURE. Do not use 
near fire or flame ... Contains more than 15% 
benzol - BE WARE OF POISONOUS FUMES. " 
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The key question in any case which twns on the defendant's duly to ·1o1;am ol 
dangers which arise from the use of the product is the foreseeability of the 
danger. The oourts are willing to stretch this ooncept to create length to allow 
plaintiffs to reoover. 

6. F o r e s e e n a b I e M i s u s e 

The problem of product misuse can become a factor in a product liability 
action at several junctures. First, il may be argued that the injury was totally 
a function of the oonsumer's misuse of the product and that the product is reasonably 
safe. lb.us, mr example, if a geologist's hammer, intended for chipping away al 
small rocks, is used to pound a spike into a ooncre~ wall, shatters, and the chips 
penetrate the plaintiff's eye, it may be that the hammer is not defective at all 
It may be a perfectly good geologist's hammer but it has been subject to a use so 
inappropriate that it filled. Secondly, it may be argued that, even if the product. 
is g~f~ti~. the plaintiff's use of the product was so beyond the norm that 
liability should not attach. 

In a 1971, Rhode Island case, Rjtt~r v ni~-~aqa~~!J. El~c_~~Co .• the 
defendant, American Motors, manu&ctured a small 30" gas range. The plaintiff. 
a 4-year old girl, was injured door and used it as a step stool le look into a pot 
on top of the stove. The stove tipped forward, seriously injuring the plaintiff. 
The plaintiffs expert testimony concluded the st.eve was in f:act defectively 
designed, since the oven door could not hold the weight of 30 lbs. without tipping. 
Under the circumstances of this case, the issue is m~t whether the stove was 
designed improperly. If the stove had tipped because a housewife had used the open 
door as a shelf for a heavy roasting pan, the issue would properly be the design of 
the unit, since it could be argued that one of the intended uses of the door was a 
shelf for checking food during preparation. Here, however, the issue is whether 
the use of the open door as a steQ stool wao; so unforeseeable that it is not 
correct to asign liabilily to the manubcturer for the harm caused lo the child. 
The court held that il was proper for liability to attach to the manufacturer in a 
case such as this. 

The • foreseeable misuse " doctrine can be in a real trap for manufacturers. 
It is only natural to assume that misuse of a product by a plaintiff will absolve 
the manufacturer from liability. However, the courts in the United States have not 
taken this view. Thus, in the 1976 New York case. L.ei:~~d_y.:.ftutpj~aj(_Ql., the court 
found that the manufacturer has the duty to foresee reasonable methods of dealing 
with the design defecL The court distinguished reasonable methods from the normal 
practice of the product's users. In this case the plaintiff was poking at trash in an 
industrial tra.o;h compact.or with a stick while the machine was in operation. 
The court found that the machine wao; defectjve because this poking wa~ necessary t.o 
prevent the machine from sticking. 
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Methods of use of the machine which border on the rediculous may be 
• ioreseeable " to the manufacturer if the manufacturer's representatives or 
engineers have knowledge of the practice. 1bus, in another 1976 New York case, 
~c:alef v. Miehle, the manufacturer of a high-speed printing press was liable lo 

a plaintiff who put his hand into the press to remove a fureign particle whiie the 
press was in operation. A reprsentative of the manufacturer had seen the plaintiff 
engage in this practit:e earlier. 

Most troublesome of all to the manufacturer are the cases that find that 
subsequent alteration by the plaintiff or the plaintiff's employer is a fureseeable 
misuse of the machine. Thus, in a 1971 California case, Thompson v. Package 
Machinery, the oourt decided that the " manufacturer may be held liable where the 
alteration of the machine, or its misuse by the customer, was reasonably foresee
able." The jury would detennine whether or not such alteration or misuse was, in 
fact. foreseeable. 

The case which may extend this doctrine to its absolute limits is the 1962 
Michigan case of Bvmes v. Economic Machinery Co. 

7. Strict Liability in Tort 

(A) In the case of strict liability, the plaintiff does not have ID prove 
negligence on the part of the manufacturer or seller, but only that the product was 
defective when it left the manufacturer, that the defect was a cmse of the injury, 
and that when the injury occurred the plaintiff was using the product in a reasonable 
manner. Courts have been wide in the concept of strict liabilities such that it now 
applies to all defects whether latent or overt. For example, failure lo give oomplete 
and sufficient warning, or failure Lo provide newly developed safety devices could 
make the manufacturer liable under the strict liability doctrine. On the other hand, 
warnings and the instructions by themselves will not absolve a manufacturer of 
liability if a design or manufacturing defect is found. The defect, whether or not 
it poses an unreasonable danger, is sufficient lo impose strict liability on the 
manufacturer. 

The differences between the negligence and strict liability theories are 
significant and far reaching. Fundamen~ly, in deciding whether a product is or 
is not unreasonably dangerous, the focus in strict liability is on the m_odccl and 
not on the condu~ of the manufacturer. The shift from negligence to strict 
liability requires, if nothing ~lse, tJiat their inquiry be focused on the product 
and its uses and away from what the manufacturer should or should not have done or 
perceived. 
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Recall that. in regard to the exploding soda pop bottle. it was established 
that under the negligence theory a manufacturer amid claim that his quality control 
tedmiques met the standard of reasonableness and that he should not be found liable 
for a flawed bottle that exploded. Under !.he theory of strict liability it is 11<! 
de.fen~~ that the manufaclurer acted reasonably. H the product is in_~ct unreason
ably dangerous or defective and it caused the plaintiff's injury, the manufacturer 
can be held liable. Liability will attach, even though the seller has exercised all 
pc;ssible_gir~ in the preparation and sale of his product. and it will be of no avail 
to the defendant in a production deftct case lo argue that better quality control 
procedures are prohibitively expensive. 

On the other hand, if plaintiffs claim is that the defendant's product is 
defective because of d~igrJ feature it is essential, as in the theory of negligence, 
to weigh the burden of protecting against the harm with the probability and gravity 
of the harm. In testing the design defect. then. these basic considerations -
balancing the probable risk inherent in the uses of the product against this utility 
remain common to both the negligence and strict liability causes of action. 

(B) The rule of strict liability in tort is enunciated in the Restatement (2d) 
of Torts Section 402A. [The Restatement (2d) of Torts is an attempt by the American 
Law Institute, a group of the foremost American scholars in the field of torts, to 
describe the theory in principles of the law involved with the rerovery by persons 
who have suffered either bodily injury or injury lo their property. nus particul;:.r 
section has been widely quoted by the American courts.] 

Section 402A. Specictl Lia'1ility of Seller of Product for Physical Hann lo 
User or Consumer. 

(1) One who sells any product in a defective rendition unreasonably dangerous to 
the user or consumer or to his property is subject to liability for physical 
hann thereby caused to the ultimate user or consumer, or to his property, if 

(a) '!be seller is engaged in the business of 
selling such a product; 

(b) is expected to and does reach the user or 
ronsurner without substantial change in :.he 
condition in which il is sold; 

(2) The rule stated in subsection (1) applies altliough 

(a) The seller has exercised all possible care 
in the preparation and sale of his product. 

and 

8 



(b) The user or conswner has not boug.lil the prudll\."t 

from or entered inlD any oontracl.Ual relationship 
with the seller. 

(C) WADE THEORY 

Another fonnulaion of the strict liability and tort theory has been made by 
Proi?ssor Wade in a 1973 law review article. Professor Wade desaibed the theory of 
strict liability as follows: 

• The law imputes lo a manufacturer or supplier knowledge of the 
harmful character of his product whether he actually knows it 
or not. He is presumed lo know the hannful characl..eristics of 
that which he mak~ or supplies. Therefore. a product is 
dangerously defective if it is so harmful lo persons or property 
that a reasonable prudent manufacturer or supplier with his 
knowledge would not placed it in the market • 

Professor Wade lists seven considerations for determining whether the tl-.eory of 
strict liability applies in a given case: 

(I) The usefullness and desirability of the product - its 
utility lD the user and lo the public as a whole; 

(Z) The safety aspects uf the product. - the likelihood that 
it will cause injury, and the probable seriousness of 
the injury; 

(3) The availability of a substitute product. which woud meet 
the same need and not be unsafe; 

(4) The manubcture's ability Lo eliminate the unsafe character 
of the product without impairing its usefulness by making it 
loo expensive lo mainu.io its utility; 

(5) The user's ability lo avoid danger h/ the exercise of CMe and 
the use of the product; 

(6) The user's anticipated awareness of the dangers inherent in 
the product and their avoidability, because of general public 
knowledge of the obvious condition of the product, or of the 
existence of suitable warnings or instructions; 

(7) The feasibility on the part of the manufacturer, of offsetting 
the loss by setting the price of the product or carrying 
liability insurance. 
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(D) In SUDll1W)', the theory of strict liability in tort imposes the broadest 
liability upon the manuf.acturer and suppliers. Strict quality control will minimize 
the manufacturer's exposure to negligence liability, and carefully worded discl2imers 
may be sufficient tn limit the manufacturer or a seller's exposure to a warranty 
liability, but the manubcturer may become liable in strict liability merely for 
placing the pcoduct on the market in a condition which is not Jefiective at the time 
but may become defective by the operation of the ext.em forces. It is easy to see 
why the great.est mntroversy has mncemed this part.iatlar basis of liability. 

8. L i t i g a i on by P I a i n t i f f 

(A) . To make out a case of products liability, regardless of the theory of 
liability, the plaintiff must establish the following: 

0) The product was defective, 

(2) The defect existed at the time the product 
left. the defendant's hands, 

(3) The defect caused the harm and, 

(4) This harm was appropriately assignable to 
identified defendanL 

Where the plaintiff's theory is that of negligence. he must establish, in 
addition to these elements, that the defendant's conduct was unreasonable. 

If the plaintiff fails to establish any of these elements, he cannot recover 
against the defendant 

(B) Product DefecL 

The plaintiff must establish in some way that the product is below accepl2ble 
standards. Ha product meets all the requisite demands that society sets forth and 
the plaintiff is injured nonetheless, he can hardly blame the manufacturer. Thus, a 
kniie can realistically be turned to a dangerous product, it will cut meat but also 
has the inherent danger of cutting hwnan flesh. Yet no court would pennit the 
manufacturer of a knife to be sued because the housewife is cut while preparing 
vegetables. The product may be considered dangerous but it is not defective. 

(C) The Defect Must Exist in the Product at the Time 
It left the Manufucturer's Hand. 
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Prod~cts often lead tortuced lives_ Products that meet even :.he most deman
ding specifications can be used and abtl.c;ed so that at the time of injury they are 
clearly defective_ But such defects cannot be automaLQlly assigned lo the 
manufactwer_ It must be determined whether the defect was introduced into the 
product Unless it is established that the defect existed when the product~ in 
the hands of the manufacturer, liabilitt will not attach to the manubcturer. 
Oft.en structW"al weaknesses or design pro?:dems do not manifest themselves until 
the product is put lo a certain use. 

The mere fact that a defective did not become evedence until later docs not of 
course, mean that the defect was not present when the product left. the band's of 
the manufacturer. In each case a careful factual examination must be conducted lo 
det.cnnine whelher the defect was attributable to the defendant manufacturer or 
seller or whether it was present in the product when it left the de~ndant's band. 

(0) The Defect Must Cause the Harm. 

The mere present of a defect in a product at the time of injury is not enough. 
A defect may exist in a product but have had little or no bearing on the ins~ent 
lhat caused the injury. The defect may have been dormant. and the operating cause 
of the accident may have been human failure totally unrelated lo the producL 
'Ibis is often very difficult to ferrit uuL Someti:nes aft.er the violent event uf 
a product accident, the product appeears defective. 

(E) Is the Harm Assignable lo the Defect? 

Eve.'l when it is clear that the defect played a role in the injury event, 
it is oft.en necessary lo dt!termine whether that role was significant in assessing 
the defendant's liability. Even defective products can be abused and misused beyond 
reason. Thus, for example, if a manufacturer sold a kitchen blender with a gross 
structural weakness in the glass, and the plaintiff dropped metal objects in the 
blender, causing the glass lo shalt.er and injur him, il :nay will be argued that, 
defective or not, it is not fair to impose liability on the manufacturer for an 
injury resulting from such use. 'The hann is nol fairly assignab!e to the defect is 
a mall.er of elemental Justice. 111.is issue is called the issue of • proximate cause .. 

It may be argued that the blender example really illustrates misuse of the 
producL 1f the law must find some way of determining whether liability should 
attach to a defective product when, in addition lD the defect that may have played 
some role in the injury-causing event, misuse occurrd as well. Here the courts must 
judge whether the injury that occurred is properly assignable to the defect. 
Thus misuse in this context is laveled by the cvurt as the " proximate cause " . 
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(1-1 ~ Injury Resulted From a Use of the Product that was Reasonably 
Foreseeable by the Detendanlc;. 

The doctrine of foreseeability is beooming imporunt in product liability 
ca..'\es. and there appears tn be a tcend toward oonln"buting greater foreseeability lo 

the manuf.act.urers. The legal doctrine of foreseeability refers to the nunufai:turers 
liability for injuries sustained i:i certain unintended uses, misuses, or abnonnal 
uses which could have been clearly anticipated by a prudent manufacturer v.itli some 
degree of probability. For example, a manufacture should be able to anticipate that 
chi,ldren, or others who cannot read or understand inst.ructicns, might somehow gain 
access lo certain hazardous products an~ subject them lo unintended uses. 
Manufacturrs must also fi:>reseeable probable defects that could arise from the 
product in the long run. Since there is no uniform statute of limitations in a 
products liability suit as of now, a manuf:acturer's liability could extend 
throughout the products li&!time. 

The plaintiff proves his case by bringing forward evidence in the form of 
either tangi"ble objects such as documents or !he actual defective product itself. 
and witnesses who either saw the accident happen or experts in the field who can 
offer an opinion as lo the cause of the acridenl 

9. Product Liab ty Prevent on 

(A) Design Stage. 

The legal distinction between a reasonably safe product and the unreasonably 
dangerous one is achieved by halancing the products utility against the potential 
risk of harm sterning from its use. Simply put, the manufacturer's decision making, 
before marketing a product. ought lo reflect the firm's best judgment of the balancing 
process. Manufacturers often seek refugE in their compliance with either industry or 
governmental standards. Adherence to set standards is not as important. from a 
negligence standpoint. it may go along way towards establishing the reasonableness 
of the product. In certain instances, however, both industry and governmental 
standards have been held by Courts to be inadequate. The willingness of the Courts 
to question these standards simply means the manufacturers must exercise their own 
best judgment about whether these standards are, in fact. adequate when design trade 
-offs are confronted. 

Underlying Lie duties imposed by the Courts on manufacturers is the concept 
that the product must be designed for fore.~e~al>l~ use, not solely intenqed use. 
lbis mean.c; that. once the functional aspeclc; of a product are designed, a subjective, 
analytical proces.c; rnu.c;t begin. This process must artjculate the types of u.c;e and 
misuse the product can suffer in the hanclc; of all who come in contlct with il This 
process must anticipate the ha7.arri.c; of risk of injury that are likely to he encountered 
by the users. Onr.e thi.c; is done, the product cir.sign must he reviewd and decision.c; 
made cunr.eming which design alteration, warnings, and instrnc:tion.s mu.st be 
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incorporated lD minimize or eliminate the per.:eived risks of injury. The choice of 
materials, as well as production and inspection methods for minimizing production 
flaws also become an intri~c part of the ~-

To apply these concepts in a structured Conn, mIL'\ider the following font1"1tion: 

(1) Delineat..;? the scope of each product's uses. 

(2) Identify lhe environments within which the product will be t•sed 

("J) Describe the user population. 

(4) Postulate all possible hazards, including estimates of probability 
of occurrences and seriousness of resulting harm. 

(5) Delineate alternative design features or production t.echniques, 
including warnings and instructions, that can be expected lD 
effectively mitigate or limit the hazards. 

(6) Evaluate such alternatives relative to the expected 
pedimn.ance standards of the product. including the 
following: 

a. Other hazards that may be introduced by the alt.em:itive; 

b. Their effect on the subsquent usefullness of the product; 

c. Their effect on the ultimate cost of the product; 

d. A comparison of two similar products. 

(7) Decide which features lo include in the final design. 

U a manuf:acturer's risk - utility trade-offs are to be made realistically, 
they must be made with the full recognition of the potential risk of liability compared 
with the utility and marketing the product without safety design features that would 
raise the cosL Unquestionably, competitive market position is important in decision 
making, and can intluenc.e the proces. It should not, however, he lhe only conside
ration. It is as important to consider that a Trail Court will demand to view the 
entire decision making process on the basis of whatever records are available at the 
time, and the context of any design defect litigation. Thus, the decision making 
process needs to be supported with documentation that elucidates the con.c;ideration.c; 
underlying the product's design. 
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However. before recording any non.c;afety analysi.c;, in any manner whatsoever, 
by any member of the safely design team, or by any executive or director of the 
corporation. it i.c; best to remember the les..c;ons learned by Ford Motor Company in 
the Pinto cases, discussed previously. With those lessons in mind, the documentition 
which a Court. will seek to review in detennining whether a product is made in a 
manner which makes it unreasonably dangerous are as follows: 

(1) Hazard and risk data: historical. field and/or laboratory 
testing. causation analysis. 

(2) Design safety formulation: fault. failure modes, 
hazard analyses. 

(3) Warning and instruction formulation: methodology 
for development and selection. 

(4) Standards; the use of in-house. voluntary, and mandated 
design performance requirements. 

(5) Quality assurance program: methodology for procedure 
selection and production reoords. 

(6) Product's performance; reporting procedures. complaint file, 
follow-up data. acquisition and analysis. recall, retrofit, 
instruction and warning modification. 

(7) Decision making; how. who, why of the process. 

The existence and nalllres of a quality assurance program are generally 
inadmissible under an action iu strict liability if used lo demonstMate the reason
ableness of the production process or the improbability that a product was devective 
when it left the hands of the manufucturer. But such a program. described within the 
context of the entire risk and utility balancing process, can highlight the attention 
paid by the manufacturer to all aspects of the production formulation and can have a 
persuasive impact on the Court's understanding of the quesion of reasonabie risk. 
Manufacturers are held to a standard of " what they should have known R about the 
producL Part of the design process that should be documented is what procedures 
are used lo identify product problems as they emerge fr'lm actual use and how those 
data are used in subsequent changes. in addition to triggering recall and retrofit 
program.o;. 

t.ntimat.ely, it is how and why the trade-offs are made and that will govern 
whether the product, as marketed, wa.c; a reao;onable balance of ri.i;k and utility. Th.al 
can be judgtd only if the decision making process is clearly revealed a.o; a senditive 
balancing of competing con.o;ideration.o;. Thus, the mechanics of that decision will need 
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lD oe aocumemea. 

·1borough docwnent.ation can be a two-way sword, one edge of which could be 
viewed a.c:; unreasonably dangerous tn the manufacl~er. lne revelations of the 
trade-off and decision ma~g process may lead lo uncomfortable feelings of 
vulnerability. A reasonably safe product is nol required lD be an absolutely 
safe one. Society must ultimately be sensitized. lo the concept that rea.c:;onable risk 
is a fuel of life. In many cases, only by leading juries through this careful decision 
making prc.ress will the ne<l!ssily of such risk-utility trade-offs become apparent. 

The manner and lone of any such documentai.ion may become critical in a liti
gation amt.ext Personnel preparing reports relating lo design safety should be 
impressed with the realization that such reports may well be read back to a jury 
which has just received a detailed account of an accident involving the manuf.acture's 
product. and is probably face-to-face with the injured victim. Juries wiU be impre
ssed by a manufacturer's sensitivity value of human life and health. On the other 
hand. as the Ford Motor Company PinlD cases clearly demonstrate, a jury may will 
beoome outraged if the manufacturer's design safety decision documentation reveals a 
cold, calrulated, .. heartless " attitude Inwards human suffering. 

(13) Quality Control Stage 

As noted above, although a strict program of control may be a defense in an 
action by a plaintiff based on the theory of negligence, or that plaintiff has been 
injured by a product which is defective by reason of manufacturing defect However, 
evidence of a strict quality control program will not even be admissible under the 
theories of strict liability or warranty. lne traditioal quality control program will. 
minimize the manufacturer's exposure through products liability actions by insuring 
that fewer defective products actually reach its conswners. ·111e manufacturer, 
however, should consider an effective quality control program to be one facet of a 
much larger and more comprehensive products liability prevention program. 

Systematic products liability prevention planning sensitizes management lo 

many potential dangers and forcing them to deal with technicalities in products 
safety area that might otherwise be neglect.ed. Under such a system, product 
planners must familiarize themselves with the product's safety acts, safety 
aspets of product design. manufacturing, packaging. labeling. distribution, and 
advertising. 'They also have lo track product use aft.er sale and oompile and analyze 
user injury statistics. Without a funnal system of Ii.ability prevention, planners 
may not get involved in these aspects of a product The system, thus, supplements a 
company's quality and reliability control programs. 

Liability prevention planning eilso has the benefit of enabling planners tD 
understand the consumer bell.er. 13y monitoring consumer complaints, the company 
may be able lo spot problem area~ not uncovered earlier. This may lead lo some 
derivative changes. .For example, one phannaceutical company changed the content 
and focu.c; of its advertising when it wa.c; discovered that customers were misusing 
U1e producL There are three primary componenLc; tn a comprehensive producLc:; 
liability prevention program. 
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111ose :ire: 
(I) A product safety corr.miltee; 

(2) Periodic safely audiLc; and teslc;; 

(3) Contingency planning fur product recall. 

( 1 ) Product Safely Committee. 
The first task of a company interested in product liability prevention planning 

is to set up a cooperate Product Safely Committee. lbe primar1 advantages of the 
committee's approach is that it eliminates the individual and departmental biases, 
leads tD joint decision making and centralires responsibility. Since questions 
involving product safely are complex and varied, requiring many trade-off policy 
decisions in which large amounts of money are fr1volved, it is essential that a team of 
high level executives be appointed to this committee. The committee should consist 
of the heads of the department-of engineering design, purchasing. manufacturing, 
quality control, marketing, leagal affAirs and insurance. A senior corporate official 
should act as the product safety coordinator. 

lbe three primary tasks of the Product Safely Committee are as follows: 

(a) Establish specific policies and procedures for the 
represented departments in terms of product safety. 

(b) Arrange seminars and training sessions, planned and 
ronducted by experts in the products liability area, 
for company personnel. 

(c) Inform the executive officer of ail evaluations and 
developments, since ultimately the head of the company 
is accountable for the safely of the firm's products. 

(d) Establish a Safely Audit Committee. 

( 2) The Safety Audit 

Comprehensive safety audit of both new and established products should be 
conducted at least twice a year. The operational steps involved in the audit may be 

based on the following: 

(a) Product fact sheet; the product in question should be 
described in tenn.c; of ilc; function and method of operation, 
the environment in which it i.c; used, and the user population. 
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(b} Sources of failure; each functional a.tea shoud be 
systematic:a!ly scanned to ascertain all possible modes 
by which protlucl failure might occur and render the producl 
hazardous. Inquiry should be made int.o the following: 

c 1 iConcepl - The product ideas and product concepts inherently 
safe, or are they likely to lead to injury. Are there safety 
replacement products available lo meet the same need? 
An example of a product that would f.ail this test is mace 
packaged for the oonsumer market (mace is a chemical spray 
developed by the military lo ward off attacker). 

c 11 1Design - Could the product fail ber..ause of improper design? 
Will it operate safely under all environmental conditions? 
Are the operator"s operating instructions clear? Have all 
specifications and standards been met.? Have any new techno
logical discoveries cast doubts on the original product design 
or product formulation? Tne use of consultants from independent 
compliance testing laboratories and trade associations should be 
considered in this inquiry, because they can add a measure of 
objectivity in appraising the safely of designs, particularly 
when the company has beoome committed lo a partirular design 
over years of production. 

c 11 >Purchasing - Could the product fail because of substandard 
materials or componenLc; purchased from oui.Side supplier.;? 
Are such materials and components subjected to a rigc. '>US 

inhouse quality control check before they are integraled 
into the company's product? 

c 1v >Procudtion - This inquiry invc.~.,~s an analysis of the 
adequacy and reliability of U1c company's production quality 
assurance Lcchniqucs. 

c v iPackaging, Distribution md Advertising - Can a product fail 
or become hazardous because of improper packaging, storage 
or distribution? Are the instructions adequate and understand
able? ls there a potential for the advertising to mislead 
comsumers? Does advertising or packaging make any reierence 
to the safety of the prori ·L? Is the complete marketing effort 
consistent? 

c v1 iCustomers - Arc customers likely lo misuse the producl or parts 
in some abnonnal use in an unintended environment? 
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In addition, the Safely Audit Conunittee should review the adequacy of the 
four primary types of testing; 

(a) Acceptance testing: i.e., the testing of incoming 
raw materials and components. 

(b) Conformance testing: testing fnr compliance with 
physical standards. 

(c) Quality control and assurance testing: 
testing the production process. 

(d) Pedormance testing: human use test. indurance, abuse 
and over use test.. environmental stimulation tests, life 
cycle tests, installation tests, and warranty tests. 

These tests are important in that they may lead lo the discovery of patent 
or laten safely defects which will necessitate design changes. Again, many companies 
may prefer t.o use outside testing agencies, such as Underwriters Laboratories, to 
review the adequacy of their testing procedures. 

c. A composite of causes of f.ailure. 

The probable cause of each failure within each functional area should be 
compiled and a composite list made. The purpose of this step is lo how a composite 
combination of product, environment.. a'ld user characteristics from one or all of the 
functional areas can cause a product f.ailure and pose a threat lo people and property. 

d. Rating the product. 

'!be probability - frequency of actual failllfe is either impact of the product 
failure is assessed. At this poi.-tt, it is essential to introduce into all reports a 
" human " factor that reflects the company's concern with the value of human !ifc and 
health, and a sensitivity to human suffering. Any reports or memorandum of design 
trade -off in terms of product safety for performance or for price considerations, must 
not appear "coldly calculated" , or assign a dollar value to personal injury. 

e. Procuct decisions. 

'f'Jle Safely Audit Committee should decided whether or not to recommend that 
a product be coritinued, dropped, or replaced. In addition, the Audit Commit.tee 
shoulcJ detennine whether a retrofit or reClll program is in order. 
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( 3 ) Recall contingency planning. 

Recall contingency planning divides itself into two functions: 

(a) Monitoring product perfonnance; 

(b) An intcr-departrncn~ recall plan; 

(1) The Product Safety Audit Commillee must maintain an ongoing system 
to monitor complaints or product injury reports from: Consumers of 
the product; Outside consumer protection agencies; Salesmen, retailers 
or wholesalers; Outside mmpliance testing laboratories; Consumers 
Products Safety Commission and other Federal agc,1cies; Hospitals; 
Insurance companies. 

In addition, the Product Safely Committee must establish criteria from when a 
recall of a product will be necessary. The process of product. recall requires fast 
completion of a set of activities by dUErent functional departments.- A successful 
recall involves effective planning and efficient implementation. The following 
departments must be coordinated: 

. 1 

(a) Manufacturing; asswning the cause of the f.ailure in the case ·· 
of a product.ion f.ailure. 

(b) Research and development and quality control; 
perfurm quality control tests on the recalled product and 
suggest appropriate action for hazard and risk identification. 

(c) Advertising and public relations; 
prepare and send out unambiguous press releases to all media 
about the defective product, identifying the model, serial 
numbers, and other particulars as clearly as possible. 
CuslDmcrs must be informed of the proper course of action Lo 
follow. Advertisements must motivate consumers Lo reLUm 
hazardous products. 

(d) Marketing; in accurate a.c;sessment must be made of the number 
of defective products in the hands of consumers, middle men, 
salesmen, and regional distribution centers. Outside help 
in this regard can aiso be obtained from some oommercial 
finns which have product recall ta.c;k forces with the special 
coordinator to help client company's trace and recall product 
program.c;. 
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{e) Transportation and shipping; arrange &Jr physical removal of 
the defective products either for destruction or salvage. 
Speedy removal of defective products from the channels of 
distnbution i.c; a key element in minizing liability. 
Arrangements must alc;o be made for transporting the replacement 
products to the field warehouses and on lo retailers and 
mnsumers. 

CO Legal staff; advise all departments concerned. including the 
top corporate officers. on rights and liabilities in the proper 
courses of action. Act as liaison between the company and any 
government agencies inwlved in the recall. 

Sununary of the Comprehensive Production Product Liability Prevention Program. 

Increasing governmental. judicial and consumer pressures such a planning 
approach almost inevitable. and the use of such plans could spell the difference 
between a corporation's survival of failure. Product liability prevention plann!ng 
is not the job of a single department. but the mllective and coordinative effort of 
many departments. Besides reducing a company's exposure to product liability suiLc;. 
the program has the benefit of dimini.c;hing the number of needle.c;s accidenlc; and 
proving the overall quality of the mmpany's product and reputation. 

·- 20 -



--

(3) Thoroughness of standard operations by . 
4-unit process control set 

( Instruction sheet ) (QC process table) 

Proc:tdull! 

(t)Tume1t1Nin 
pGWtt IU?l"JOI 
Hl""'Jl
tttn0•1f'19 rum.u 
• ...., .. puoe_ 

(1) Tum on conllol 
powtr sucply. 

0 
Mrtrr c:htc:t 

Illustrations have 
clarified operation 
points. 

Control items and 
inspection items 
have been clearly 
specified. 

"'---------------< 4-unit process control set 

(Operating condition table) ( Equipment inspection standard ) 

O~ra~n; condition ublt NES-7000 ope~Ung cotldilions (2nd dry) 

ctl 
::J 
CT 

0 
..... 
11' 
.0 
E 
::J 
z 

S . .Applicablt iltm and prouss ~sl 

Modtl Preens Ol:nt Preens 
PoMOS 0.11?-S/12" lnlulayu 

Operating condilions 

lomiing 
lowcftnsiry 

!hat are specified 
independenl from operali:ig 
procedures have become 
easier lo understand. 

(Number) 

~ o. 

L 

Film film 1.1icwss slJnQd 

Low dmsitt 5000!700 [Al 
PSG 

10000!1000 (AJ 

0 '----..!....! ..__L.__l.____,i.__...___ 

'86 '87 '88 '89 '90 (Year) 
Number of quality problems due to misoperafion 

(semiconductor division) 
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Equipment illspecllon standard Equipment namt : Pileh-alignmenl uposurt machine 

lnsptcl1on 
Ho. ftrni 

Main 0 HCllUlll 
SSUlt 

(!) Clunalr 
p1tssurt 

lllustraled 
explanalion 

lnsptcllon 11tlllad 

Ymral chedl: ol '1t dun lit 
prusun gauge lndicllor 

~ Frequency Rmuding __ .. tlhod 

Sllmlard . Rtcord 
OJ!O.Jtftm' 1 limt/day dlawinq 

The illustrated 
exrlanation and 
lis have been 
integrated as 
a pair. 

/ 

Equipment 
inspection items 
have been 
clarified. 
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[ 4.3 Equipment Control I -ZI -

4.3.1 Basic Concept 
·We shall educate our employees in the use of advanced equipment and 

increase productivity by improving equipment design quality and 
improving existing equipment. 

4.3.2 Major activity and activity progress 

fi5cnl '87 I '80 I '89 I '90 I '91 Year 

I Stable operation at an early stage by improving equipment introduction control '\ 
/ 

• ldcnlilicalion ol • ldcnlilicalion of • Integration of equip· •Improved In reliabllily •Improved In parts 
delecls by introducing technology bottlenecks menl introduction by "Equipment FMEA" reliability by !he 
the "Equipment Design by the "Equipment procedures based on "Weibull Proboibilily 

(/) Review System" Quality Table" the "Equipment Paper" 

E Quality Table" 

Q) 
• Accumulallc.n and use of know-how by -

c lhe "Eriuipment Design Standard" 

l'1l 
~ 

I Improved equipment reliability by improving of equipment maintenance activities '\ 
/ 

• Promotion of periodic •Improvement of routine • lmprovemenl of • Oplimlzalion of • Equipment-caused 
ir.spection by the ch~cks by \he "Equip- lailure-analysls Inspection contents by lmprovemenl in 
"Periodic Inspection menl ln~pecllon capability by PM analysis Iha "Periodic Inspection process capacity index 
Instruction Sheet" Standard" Ellett Check Sheet-
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Th• •111 Equ;p.111111 Ouil;n >----------__.. 
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In pWvwd INinltNnce ("19J 

Sucutdtd ln9atllfM9 ;; 
lnlOflNllOI\ 11 lul oporaUon and -· 
illlplovinQ tquipmrnl (aaJ 

Figure Equipment Management System (Summary) 
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c- Helhorla da credlbllldade atrav~a do reforco da p~vlalo 
contra relncldtncla 

1 An4llee atrav~e do plano 
laple...,ntaclo deetae 11edtda11 

de eolucilo do proble111a e 

2 Inveetlaaclo detalheda da ceuee etrev!e da -p1enllhe de 
An4llae do Cano-

3 • Inveetlaeclo detelhada de ceuea etrav!e de -p1enllha de 
An4llae do caao· 

4 • Inlclo do ·Realetro doe Problemae lnportantee de Qualldede"" 

5 Proeoclo da verl!lcaclo da eatlefaclo do co~11U111ldor 

4.3- Con.tro1e doe Rqu.j_pomen.-toa 

4.3.1- Concelto b4elco 

Educar oe noeeoe func1on4r1oe para ueo de equlpaB1ento11 
avancedoa e lncremento de produt1v1dade atrav~e de melhorla 
da qualldade do projeto doe equlpaB1entoe aeelm collO a 
lncorporeclo de melhorla non ex1etentee. 

4.3.2- Prlnclpale atlvldadee e eeu proareeeo 

1tene Prlnclpale/Ano flecal 

a- Operaclo eetavel num eat4alo prellmlnar atrav~e da 1ntroducil~ 
do controle de nelhorla do equlpamento 

1 • Identlficaclo doe defeltoe atrav~e de ir.troduclo do ·s111tema 
de P.evlelo do projeto do equlpaB1Cnto·· 

2 Identlflcaclo dee llmltacaea tecnol6alcaa a~rav~e de -Tabela 
de Qualldade do !qulpaB1ento-

3 • Intearaolo do procedlmento de lntroduclo do equlpemento 
atrav~e da ·Tabela da Qualldade do Equlpamento-

4 • Helhorla de eua conflabllldade atrav~a de ""FHEA [Failure 
Hoda and Effect Analyele - An6llee de Hodelldade de Falha e 
eeu Efelto] do equlpamento·. 

5 • Helhorla de conflabllldade doe componentee atrev~e do .. Papel 
Probabll1etlcc, de Wellbull" 

6 • AcU111ulaclo 11 ueo do l<now-how atrav~e de ""Padrilo de Projeto 
de S:qulpamentoe· 

b- Helhorla de conflabllldada do eC)ulpllalento atravl\o de melhorla 
dee atlvldadee da au~ 111&nutenclo 

1 Pro1110cllo do perlodo de lnepecllo atrav~e da ··p1anllha de de 
Inetrucllo pa•·• Inepecllo Peri6dlce·· 

2 Helhorla de rotlna de vel"lficacllo etrev~11 de "'Norma r,ara 
Inepeclo de Equlpamentoe·· 

3 • Helhorla por 11elo de cepacltacilo para an1Hl11c da q'..>ebrao 
etrev&e de An6ll11e PH 

4 Ot.lmlzacllo do conteudo da lnt.pecllo etrevl:e de "'Planllhe de 
Verlflceclo do Et'elto de lnnpecilo Per16dlca·· 

5 · Helhorlae decorrentee do equlpemento etrev~e do lndlce de 
cepacltaclo do proceneo 

- I~-



IT 
I °E • I::. 

I ~: ., 

I.~! ,;: ' 
I ~ • 

!~ 

i~ 
I u 
I > 
I g 
I~ 
!~· 
' ii 
I .= 
I ;_ 
I -; 
I :: 

I ~ 
15 
I .-

'r:: 
c =' I"-
1 e 
:i 
' .. 
:~ 
i r.1; 

;; .. ... 
1! .. s 
;;; 

~ 

;.; 

.. 
!" 

... 
!" 

ID 
!" 

1 :: 

! ~ 
.. .... 
~ o o c c o o·~ o 
~ ~") "'=' M <'- - Q 

~- - - - - -
I' ~ ~ 

C.1' 
I 
I 

1~1J1l ••d 11'.IS 

_, 

ii 

ll 
~ .. 
0 
j 

l 
i: 
I 

t 
! 

~ 11 3 ~, 
00 ~ Ii 

a: ~1.i1 
~l~I ti ii Ii 7 

> c-1!'.: ~ : 0 

io a~;!.-
0 

~ ~ 

I i--

i 1..-i 
HllS 

ii • ... 
• .. .. 
~ 
;; 

~ 

... 
!" 

• !" 

... 
!" 

"' ,. 
_..._,. = ~·:-o 

e 

ITT~] 
I j 1 Iii 
IJ l ll - ' "' ~ ! ~ 
~ .. I 0 n: ~·~1 - ;, :i' 
~ ~ ~ z l 
~ ~ 
5'..: . 

~]' ~ 
. ~ ~. 01---------

I!': "' D 

i 
t 

l 
F' 

~ 

., 
" .. 
!' 

... 
i' 

ii 
j 

0 :i .. 0 .. 
1 

... , i ..... 8 
E;:,-~-a ~ !! Pl••o1101 1uo1111!8n1 10 JIQWnN .ti E. . 

.-=--:_: 

i 
J. 
'ill .. 
E. 

Ii u 
• .. 
l 
i. 

;; 

" ; rn 
i • ,. 
• 
i .. 
!I ,. .. .. • 
~ 
i 
jl. 

I 
5 

-J 
Iii • 

. .........___. 
1~ I = ~ 

11u1101 

e 

block 1 P•81t 1!1 

!I- R.BSULTAJX>S GLOBA:C S 

!l.1- Raeultadoe Tanciveie 

1- Cu::iprimento daa metae d1t ne•6~.oa atrav•• da promoclo de 
Oeatlo da Diretriz 

e- vendaa 
b- 1ndice 
c- vende11 
d- eno f111cal. 

2- Helhorie da produtiv!~ada atrav•• da malhoria da quelldada do 
proJeto de a;~ipa.inen:o 

a- ver.da• p~r c4p1ta 
b- indice 
c- vandau per c4p1ta 
d- ano fi•cal 

3- Helhoria de •ere.ntie da quelidade atrav•s de control• da fonte 

4-

a- cueto de perda 
b- 1nd1c• 
c·· cuato da perda 
d- ano fiecal 

De•envolvimento :pe••oal atrav6• da hab111dade para 
11oluciona111ento doe proble111A11 dentro do Si•tema de Helhoriaa 

a- nWllero de au•••tC•• acompanhadaa 
b- 1000 
c- nWllero de •u•e•tCea acompanhada11 
d- eno f1acal 
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5.2 Intangible Ellec\s 

The business revolution proceeded, 
energizing the whole company. 

Became customer oriented 

Became conficient in the introductiori 
of high-tech products and equipment 

16. Future Plans J 

6.1 Future Vision 

p,og•m ;n in!Oh"•tiOO·O<ion1'd e 
~loeleclrlc IC 

7 Very·lar~e-capacily memory 

Ullra·high·de1inilion 
display devices __ .....__~ 

/ Engineering 

Communicalions·related cenler 
Compounds 
Or91nic 
rn1\tri1l1 

devices 

e 

Ctr1mic1 

Ullra·li•t 
p1octuing 
lnin him 
pro:ts1in9 
Powdtr 
1inl111ng 

block 1 P•I• 16 

~.2 Sfelto• lntan1lv•L• 

A revoluolo no• ne1601o• •• proc••••· 
ener11zando toda a co•p•nhl•. 

Po•tura volt•d• ao c~n•u.ildor 

Aqul•lclo d• confla.nca n• lntroduolo de 
produto• • equipatnento• de alevada teonolo1l• 

8- PJ..aa.o• Jhaturo• 

8.1 Via&o FutU.J"• 

Pro1r•••O na lnformaolo or1ent•d• Heroado ca.c 

clrculto lnte1redo 
fotoe l1Hrlco 

capacldad• d• mem6ri• •xtr• l•r•• 

unldad• d• d1epl•Y Centro de E~1•nh•ri• 
de deflnlolo ultra-alt• 

Hater1•1• formulae&•• 
unldad•• releclonad•• material• or14nl~o• 
com a comunlcaolo c•rlc!lc•• 

aenaore• Proc•••atn•nto proc•••atn•nto ultre•flno 
d•••nvolvlmento proc•••am•nto •m film• deli 

aint•rlzaclo do p0 

e 
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j3.Promoting TOG] 

3. 1 (I) Organization 

President 

TQC Promotion Committee Vic t Presidents' Comm i t tee 

C:o11-f unction• I 
Maft•l•mtnt Committt• 

Visual Hermetic Electronic 
Components 
Divis i o !I 

Semiconductor 
Division 

-.J 

I 

svstems Seals 
component Division 
Division 

Di lode Compound Mfg Quai i ty 
Device Control 

. 
Production 2nd 
Engineer Engineer 

ing ing 

(2) M a i n C o n f e r e n c e s 

D e s i g n a t i ·O n 
Frequency 
p e r ·mt h 

cw Vice Presidents 2 
oh Meet inc 
mo 

TQC Promotion 1 pl - .. 
a e 

Cross-functional n 1 y Manacement Committee 
s 
e Division Meeting 2 
m 
i TQC Promotion 1 
c 

Do 
in 

Desicn Reveiw 2-3 

v f\,.. I : I.. f' •• I ••.••• ,, 

Headquarters 
LTQC 
f Ptomot Ion 
i Olvi1ion 
! 

1st Planninr 
Engineer · 

ing 

Chairman 

President 

President 

B. of D. in char ce 

Div. Di rector 

Div.Director 

- -
n: ••• ,A. f\11-l:tu 

e 

b1oclc 2 

3- Pro1noc&o do TQC 

3.1- (1) Or••nizaclo 

Pre11idente 

Comit6 pare Promoclo 
do TQC 

D1v111llo de 
componente11 
de ailltemaa 
v111ueia 

Oivialo da Divialo de 
S•l•••m componente11 
herm6t1coa eletrOnico11 

Com1t6a d1r1•1do11 pela 
Vice Pre111dencia 

Oivhlo de 
aemicondu
toru1 

Hat.riz 
Oivislo 
Promoclo 
do TQC 

Oiodo Formulaclo Produclo CQ En1. do Ena•- En1e- ~lane
Proceaao nharia nharia Jamen-

•2 U to 

(2) Reuni8e11 Pr1nc1pa1a 

Dee11111aclo t:r14/M• preeidido por 

por toda a co11panh1a 

Reunilo de v1c1-pr1e1denc1a 2 preaidentl 

Promoolo do TQC 1 pr1111dent• 

Comitl de Gerenci .. ento de 
Funclo Cruzada 1 dire tor e111cu-

tivo 111 tunclo 
.. 

01v1alo de Se11icondutor111 

Reunilo D1v1e1onal 2 Diretor D1Yielo 

Pro110clo do TQC l Dir1tor Divlalo 

Rev111lo do ProJ1to 2-3 -.-
Sl11p6111n da Qualidade 2 Diretor da 

Qualidade 



3. 2 R o I e o f t h e T QC P r o m o t i o n C e n t e r 

1. It drafts proposal for the promotion of TQC. 

2. It sets up plans ior TQC education, QC workshops and other 
dissemination activities conduc•ed by experts from inside 
and outs I de the company ..... 

3. It keeps tabs on current issues and problems in the 
company's pol icy and functional management svstems. 

4. It drafts diagnostic checklists for top manuement and 
functions as the secretariat when such audits are beine 

made. 

5. It keeps track of TQC results. 

• 
00 

e 

block 2 P••e 3 

3. 2- Pa.:pe 1 d.o Centro d.e Promoo&o do '1'QC 

1 Del1nesinento da propoata para pro~oolo do TQC. 

2 Pl&n•Ja111ento para educaolo do TQC, d1••••1naolo 
at1v1dade• conduz1daa per eapec1•11ataa • •rupo de trabal 
ea CQ, 1nternoa e externoa • ooapanh1a. 

3 Hanter-ae alert• aobr• ca !ten• • problem•• atua1• dentro 
d1retr1z ••r•l a a1eteaa de •••tlo tunc1onal da eapreea. 

4 !laboraolo da plan1lha da d1a11TI6at1co da funolo para a 
d1reolo e aecretar1a-loa durante a aud1to~1• a 
conduz1da. 

& Hon1torar oa raault~doa do TQC . 

e 



Diagnosis by the President 

1. Types of Diagnosis 

1) Diagnosis of Polley Management 
(conducted semiannually) 

-6[-

The Diagnosis of Policy Manage
ment is a dl~gnosis of the sound
ness of management a) in the devel
opment' and Implementation of 
policy, b) In checking prog.-ess to
wards the attainment of goals, and 
c) in efforts to improve the methods 
used to create and implement sub
sequent plans and evaluate their re
sults. 

This diagnosis includes the identifi
cation of problems and issues and 
the provision of guidance regarding 
them. The diagnosis a:so ad
dresses specific troubles being ex
perienced by given departments. 
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2) Diagnosis of Quality Control (con
ducted annually) 
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The Diagnosis of qu<ility Control is 
a diagnosis of elements which can
not be completely understood from 
the more narrow perspr:di·1e of a 
single division. This i:> a special
ized, company-wide diagnosis that 
cuts across division lines and fo
cuses on new product development, 
quality assurance, equipment con
troi. (This diagnosis is also called 
the "QC Diagnosis.") 

.. tll 
I . ... 

...... 
~ '• X" ... o 11 l::J p. rr It 0 " .... "' I I "' !t .. 

~ 0 Q. 

" " .., ...... .. :: It , < :s 0 .. ... o. 0 • .... 0 

--
"I II .. ..... ...:s ,. n D. p. .. ... Q. .. 0. ....... () ~ 

to . ... .. .. !J 0 ' ... • Q. .. "0 § Ol n " It ... ::i .. "' 0 n D. <• < ... 0 " p. (.\ .. 0 " '-It Q - .. 0 

fi 
iJ < .. Q. ... DoO ct Q. , 0 
p. 0 .. .. C) 

"' Cl " () 0 .., .. .. ., ., 0 ., .. D 0 0 .. 
" ct .. • "' 0 ., n .... i-" ~ .. ... - .. 

Cl 9 ; !J 0 II .., .. 
0 t-0 ... .. .. :s n II 0 9 .. 0 .. .. 0 ... "' ~ 

., ... 
II .. Q. Cl. < 0 It .. ... ... 

~ II 0 0 
D - tJ Q. ., .... p. Q. It .. ., 

0 ... .. D. Q. ., .. 
~ n ... - ., 

§ ., .. ... D .. .. .., ... 
~ ., ., n 
() - .. 0 

9 .. "' """ .. .. l'l 

"' ... 0 ... - :l 
0 .. Cl. c c ... .. Q. .... 
It Cl. II .. .. 

-

e 



~,.. .................................................................... ~~~~~~~~~~~~~~~~~ 

-

-

2. Purpose ·-OZ - 3. Results 

1) To determine whether goals nre be
ing met. 

2) To improve communication between 
the President, heads of deport
ments, and employees. 

3) To identify what courses of action 
we should be pursuing ns n lender 
in our industry, and to implement 
appropriate plans. 
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1) The diagnoses allow top manage
ment ·to understand th!3 state of af
fairs ofthe company and to re
spond appropriately. 

2) The diagr.oses provide a venue 
through which the thinking of top 
management" can permeate the en
tire company. 

3) The diagnoses improve both inter
company communication and mo
rale. 

4) The man'agement skills of division 
and section manager will improve. 

5) The diagnoses help to maintain and 
improve management tools and 
mechanisms. 
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e 
SMALL GROUP ACTIVITXES 1N 

NEC KANSAI· LTD. 

Activities started in 1966 .. 
QC Circlu have the history 
.o~ more than twenty years 
and have been tho drivinc 
force to achieve ~he PM 
Pdze. 1oini: throuah fro,. 
Operation Q to TQC. All 
circles are recistered at 

\ 
S~t~~L GROUP ACTIVITIES 

QC Circle Headquorters and 
ot the forefront of all the 
Q·up activities. Their pn· 
fonoonce hove been hichly 
reco1ni?ed and received 
Oe.,ins Pri:e. 

l"QC Ac:i"~it:.es on t:lC· Fi:-s,t t.int'! 

:--.:i 

lllSTORV OF Sl'IALL r.nol'r ACTIVITIES lll !lf':C: Ki\llSAl. LTD. 

.. 
Tur KiUoJY 

196 6~ (~4 1) ZD Activities starts. 

197 2$ (!Po4 7) 011eratj<>n:Q st~rts. (~ev~n Q·up'sl 

1 9 8 3 ~ (!!g 5 8) TOC: lnttoduccd t.h•ouirhout N!!C KAltSAl, LTD. 

11 9 8 4 ~ (Pc 5 9 ~ ·T~ ·1'ro•oti,,n 'Rudquuten ·:sections (S.aU l1·oup 

activities. QA. etc:.) ~et 'up. TQl'l·kick·off 

1 9 8 5 $ (Pc 6 0) ZO l•plcment~tio11 Pri?e •••ardcd (nlltional). 

l 9 8 8 $ (S';S 6 3) Pl'I Prize ,.w,.rded. R•cistntion at QC llndquartera (Union 
oi J;1pane~•·Sci .. ntists ~nd En:ineer~ <JUSE~ l starts. 

i s g o-== c ':' ,5X: 2) All circles recistered at QC Circle Headquarters (JUSE) .. 

:1 q (Ji·~ (I;,'3.X;3) :i .. mini: l\pplicotinn rrii• 11warderl 

91 

Block ~ - paae l 

At:1:v:Ld.a.deo doo Gru.poo de CCIC;;2 rU!.. 
NEC KANSAI Ltd_ 

TQC 

Atividadea para Atividadea ~ara Aa atividadea iniciaram em 
1966 
aa11eirurar a !acilitar a Os 11rupo11 de CCQ j4 atua:.1 1•or 
lucratividade 11eatao mais de 20 anoa e con11titu1ram 

a !orca motriz para conquiata 
do Pr6mio PH, cobrlndo desde 

pa110 2 

a operacao Q at6 TQC. To~oa 
oa 11rupoa a!o reaiatrodoa no 
QG de CCQ e ta.mb6m como linha 
de !rente daa atividadea Q-up. 
Oa 11eu11 m6rito11 toram rec~
nhecidoa no re~ebimento do 
Pr!~io Oemin11 da Qualidade. 

H:LBt6r:Loo doB ~o de CCQ 
XML NBC KANSAJ: LTD-

ano hi11t6rico 

~966 Inicio daa atividadae ZD 

1972 Inicio de Operaclo Q (Saven Q-up). 

1983 Introduclo do TQC por toda HKC KANSAI LTD . 

198~ Inatalaclo do QG para Promoclo do TQC (Grupoe de CCQ, 
Garantia da Qualidade). Decola11em do TPH. 

198~ Conquiata do Pr6m1o de Implementaclo de Z~ (u1vel nacional) 

1988 Conquiata do Prlmio PM. Inacriclo Junto a JUS!. 

1990 Todoe oe 11rupoa de CCQ elo reaietradoe junto a QG do CCQ 
exiatente na JUSE 

1991 Conqu1ata do Prlmio Demina da Qualidade 
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block 3 pa1e 3 

Poe~c~on.emepto doe 8X"UPOe de CCQ 

Heta do Trabalho def1n1do pela• aer6nc1a• a superv1slo 

Grupos de CCQ 

Hetaa 

paae 4 

expectat!va da 
meta 

Ajuatea 
AcOrdo• 

Hat as 
de!inidaa 
voluntariainerte 

At1v1dades dos Grupo• 
para Helhor1a 

Os itena considerados pr1or1-
t,rio• pelaa 1erlr.~i•• e 
aupe~vialo all.o comun1cadoa 
ao Grupo para Helhoria 

En•a.:lainento 
na d1retrh 
dr.lineada 
pela alta 
d1reolo 

con!onnidade 

Tare!a relaeionada com o 
trabalho 1nd1v1d~al para 
111elhoria 

Orga.n.oax-ama. para. promoo!lo 
doe ~e de c:::ciQ 

Preaidente 

Reuni&o d~s Diretorea Executivoa 

Ger. Divia&o 
Ger. S~a!! 

Ger. Depto 

Ger. Sec&o 

Che!e Sec&o 
Sub-Che!'! 
Sec&o 

QG pa::-ts 
promoell.o 
d<> TQC 

Secretaria por 
toda a companhia 

Lider de Grupo Reunill.o de lideree 
L1der de per toda a co111pa-

bub-a::-upo nhia 
Peseoa encerro£ada 

e 

Comitl p~ra Pro~~elo 
du TQC 

Comitl para Pro111oelo 
daa atividadee de CCQ 

Co111itl para Pre111iaclo 

Co1111tl para Promoc&o 
de CCQ a n!vel divisional 

Reuni&o dos Promotorea 
Crepreeentaclo) 

Reun15o d~ Liderea 

CCQe 



e 
The Cbjectives of Small Group Activities 

r 
I ::-or t!'lc µ;).:;•. t;.;e:i.ty ~·ears or ~~. "ZD" ha" given enor:nous r.ontribut1on tc 
1::-.otivlti0:i. fo: '::1.l:i.<1~eme:i.t by objectives" :inci to dis!\C"li:i~tion of QC. 

~-------,/ Ci:·cle activities start!:.. without using 
· · the name of "ZD'" 

~~,ortance is a:tached to t~~ eff~ct of i"1prov~m~nt activiti~s and morcov'r 
to th~ m~~bers' growth throubh promotioa oi autonomous and spontan~ous 
a~tivities \observatio:i in the way of QC. applic:ition of scientific n1etho•l, 
i=i.~e:-action wit~ the p1!op:~ invo~"·ed). 

'------.',... So!v:c.g proble;s t~rou:<:h the com;nunicai:on 
·~ with t~c su;i;-orters (superiors) 

('..:) 
~ 

I 

_J 

Wh;·· Are S111all G:-oup Activities ~ecessary ? 
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Org&ni?;,.tion's Needs I 

'Better pcrfor111ance 
· ~er~Lation and further 

·expansion of 
l~provement acti;ities 

U11111an resource development 
Enhancement of morale 

ln.!lvidual's Nee-ds 

Willingness to srow 

Ment;,.f :>atisfaction 

A Sf!nse of fulfillment• 

n > 
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"' :r 0 
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~ro::10~ :on of "worthwhileness'" I 

-( 
bloc!< 3 pa111e ~ 

Objetivoe dad Grupoe de CCQ11 

N~s altimoo v1nte ano!I, o mov1m~nto ZD-Zero Qc!!cct 
contribuiu enormeznente para e motivac&o e "Gcrenciamento po:
objetivo15" e tambe:n na d1111Sem1nacllo do CQ. 

Os irupo11 de CCQ 1n1c1aram as 11tivid11de11 
!IO"n adotar o noine "ZD" 

At~ibui-ae um~ import4ncia ftO e11torco despreendldo pele.11 
at1vidadee de melhoria. e principalinente para a evoluc&o e 
creacimento do11 inembros do arupo 11trav611 da promocao dh 
atividade expontanea de r~rma autOnoma (ob11erv11ndo a mane1ra 
de aplicacao do CQ, aplicacao do11 metodo!I c1entitico11, 
interacao entre as pe11110as envolvidas, etc.) 

paae 6 

Reeoluclo dos problemae atraves 
da comunicaclo com oe euperiore11 

Oe arupas de CCQ alo neceaa,r1os? 

Combinaclo dfte neceea1dadea 

Necaasidade da Oraaniz£clo 

Helhor pertormftnce 

Permeab111dade e ma1or expanalo daa atividadee de 
melhor1a 

Desenvolviinento doe recureoa human 

Enaltecer o morol 

Heceaaidade Individual 

Vontade de creecer aenso de coleau1amo 

Sat1ataclo mental 

Senao de cumpr1mento 

Pro11eclo de "Valia" 



Small Group Activities And Education 
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T~ing for Giving Support 
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~1t1.1ruion 
per~o.S. 

S11p;>ort111c based. on the acti,·ities ;>:ac3• 

no: on the res~lis. 

Res~ectinr · 
autono:iy 

Z> 
"Do t?iis" "Do thot" is overprotection. 
tlo C0:>. .. 111\iCation at. aU is too har.c!s·o!f. 

Z> 
W1lli~1n1ss ""l.tt's do t:~is by ou:&e!Yts.• 
At.ol fuU11r1 -We or• doinr this by 
Ou:selves.• 

Perfor1ance Record of S.ali Grouo Activities in NEC KANSAI, LTD. . . 
·(As of April 1992) 

1. llu.mber of circles: 452 circles 

2. Hwaber of participants.: 3315 

J. Puticipnion nti,.: 100 II 

4.Aver&ce n11aber of 
circle aeabers: ·7.3/ circle 

5.Ho.of c:ircl~s per 
·proaotor. 3. 7 c:ircles/proaotor 

5. Types of theaes: See rirht cllut 
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MANAGEMENT BY 
_p 0 L I C Y 

JANUARY 1~~5 

i. MIYAUCHI f 
C 0 U N S E L L 0 R l 
.J U S E 



PRESUPPOS I 1' I ON 

l. ISSUANCE OF· TOP MANAGEtvlENT COMMIT-

MENT. 

2 . E N 0 U G H C A P A B I L I T Y. F 0 R P R 0 13 L E M 

SOLVING TECHNIQUE 

--- QC STORY PROCEDURE 

--- STATISTICAL METHOD 

e 3_ ESTABLISHMENT OF QUALITY NFORM/\-· 

TION COLLECTING SYSTEM 

ii . F U L L . l M P L E M E N T A T I 0 N 0 F .. D /\ I I. Y I~ 0 U --

T 1 NE - WORK Cv!ANAGEMENT" PROCEDURES 

~- ESTABL I SJ-IM ENT OF "MANAGEMENT BY 

P 0 .L I C Y .. I M P L E M E N T I N G S Y S T E M . S T R U ·-· 

CTURE AND MECHAN SM 

6 . E S T A B L I S J-1 M E N T 0 F S T A N D /\ R D 0 P E R A T -

ING PROCEDURES C S 0 P) FOR Ml3P: 

VITAL FEW APPRECIAT ON CONCEPT 

C A T C H - i3 A L L C 0 N C E P T 13 E T W E E N 1-1 I G II 

A N D L 0 W E R E C H E L 0 N S 

F U L L C 0 0 R D I N A T I 0 N C U L T U R E C 0 N -

C E P T 13 E T W E E N H 0 R I Z 0 N T A L 0 I~ G A N I --

Z AT IONS 

\ S Y S 0 0 I - 0 2 - 0 2 1 



I MP L EMENrfAT __ LQ_~---

P RO CE DUE __ _E__ 

I. RETROSPECT FOR THE PRECEDING YE/\ 

STATUS 

2. FORECASING OR PREDICTING NEXT :1 

3 -

4 . 

5 . 

6 . 

5 Y E A R S 0 N C 0 M I N G T R E N D . C 11 A N G E 0 I~ 

INNOVAT ON ON TECHNOLOGY 

COMPETITORS 

ECONOMY 

C U S T 0 M E R N E E D S 

IN NATION/\L AND 

I N T E I~ N A T I C) N /\ I. V I I~ 

ANALYSIS. EVALUATE AND 

T I-I E A I3 0 V E S F 0 R fo U T U I~ E 

S U M M 1\ I~ I :.~ I·: 

I) E V E L 0 P rvt I·: N 

ESTABLISHMENT 

J E C T I V E S A N D 

F 0 R C 0 M N G Y E A I~ 0 B. 

T I-I E l R P R 0 G R A M 

D E: P L 0 Y M E N T T 0 T I-I E 

ESTABLISHMENT roR 
ITEMS 

LOWER ECHELONS 

CONTROL & CHECie 

7 . E s T A 13 L I s H M E N T 0 R R E r I N E M E N T s 0 r> !; 

8. IMPLEMENTAT ON Or S0°s 

9 . E V A L U A T I 0 N F 0 11 .l E C T I V !~ S A I~ E 1\ C 11 · 

E V E D 0 R N 0 T . F 0 R F U T U f ~ t: f\ C T I 0 N ~; 

A S Y S O 0 l - 0 2 - O l 2 



R e t r o s p e c t 
. 
1 0 11 

1 - 1 . THROUGH WEE LY. MONTHLY AND /\NNUA 

REPORTS. I D E N T I F Y I' I~ 0 l3 L E M S . W E A I\ 

N E S S E S 0 R P 0 T E N T I A L D I F F I C lJ L T Y 

ENCOUNTERED ON THE PREVIOUS YEA 

av THE LOWEST MANAGEMENT 

A N A L Y Z E C /\ U S E S 0 R R E /\ S 0 N S F 0 I~ 

S 0 L U T I 0 N / C 0 U N T E R - M E A S U I~ E S W T 11 

D A T A A N D F /\ C T J U S T I F I C .'\ T I 0 N /\ N I> 

S U B M T T 0 H S S lJ P E R I 0 R 

T H I S R E P 0 R T I S C /\ L L E D /\ S "/\NNU/\ 

S T A T U S J( E P 0 I( T .. 

l - 2. fo' 0 L L 0 W A S S A M E P R 0 C E D U R E /\ !·) I' /\ I~ 

I - J B Y E A C H N E X T H I G H E I( S U J> E I~ I O 

AS HIGH A-S GROUP OR DJ'/·JSION MA 

N A G E R S F 0 R P R E P A R /\ T 0 N 0 F -~_t:l.JL.!L 

S T A T U S R E P 0 R T 

A N N U A L S T A T U S R E P 0 R T W I L L C 0 V E R 

W H A T 0 B J E C T I YE S /di E l N T II 0 U Ii LI: . S 11 0 W N W E A K N E S S • 0 R R E V E i\L E D P 0 H N -
T!AL DIFFICULTY? (SHOWN fiY QIJANT!Flf:D Di\TA AND Fi\CT) 

WHAT COUNTER-MEASUR~S ARE TAKEN ? ( fiY DATA ANnLYS!S ) 

WHAT STATUS I~ IT AFTER ACTION TAKEN? ( SHOWN fiY DATA AND FACT 

!10\Y rs IT. GOOD OR fiAD '! 

W II Y I S ! i . 0 R IV II Y I S I T S 0 C ii I T i C H ? ( S II 0 IV N II Y D A TA A N D i: AC T ) 

W II AT A II E !IE C 0 M M F N D E D F 0 II F lJ T U !' E A C T ! 0 N S 'I 

\ s y s 0 () l ·- () 2 - () 7 



2 F 0 R E C A S T I N G 

2 - l .· 

2 - 2. 

2 - 3. 

2 - 4 . 

PERTA NING TO OWN' S ORGANIZAT

IONAL FUNCTIONS. INVESTIGATE. 

ANALYZE. AND EVALUATE FOR: 

FEASIBLE TECHNOLOGICAL ADVANCE
MENT OR DEVELOPMENT 

HOW STRONG COMPETITORS ARE HEA~ 
I NG FOR. 

HOW CUSTOMER NEFDS ARE CHANGING 

HOW ECONOMICAL f ITUATION OR co~ 
DITIONS ARE SH ·•TING OR CHANG-
I NG. 

IN NATIONAL OR INTERNATIONAL A 
ENVIRONMENT. W 

IDENTIFY WHICH TECHNOLOGY OR 

CONCEPTION ARE MOSTLY PROBABLE 

TO BE INCORPORATED INTO PRODUC1 

OR SERVICE BY SCIENTIFIC ANALY-

S I S. 

sunMIT FOR SUCH IMPROV NG NECE-

S S I T Y NTO OWN 'S FUNCTIONAL 

PLANN NG FOR NEXT YEAR. 

PROPOSE SUCH PLANN NG WHILE E X -

PLAI.NING FOR BENEF T. BREAK-EVE!' 

POINTS. B U D G E T A N D 0 T H E R N E C E -

S S A R Y R E F E R E N C E S F 0 R D E C S I 0 N 

BY SU~ERIORS. 

A S Y S O 0 l - o· 2 - I 6 4 



e 

3 E V A I.J lJ A T I 0 N S 

3-1. ANALYZE AND EVALUATE THE PROPO

SALS SUBMITTED BY LOWER MANAGE

MENT FOR ITS EFFECTIVENESS AND 

URGENCY WHILE SUMMARISING PRE

VIOUS YEAR'S STATUS AND TRENDS. 

3-2. COLLECT MORE SPECIFIC INFORMA-

3 - 3 . 

3 - 4 . 

T I C1 N R E G A R D I N G T 0 T H E S U B J E C T S 

TO BE EVALUATED. THROUGH OWN' S 

SPECIFIC NET-WORK SOURCES. 

DISCUSS WITH 

NAL DECISION 

ENOUGH. 

SUPERIORS FOR FI

T 0 B E F E A S I B L E 

DECIDE FOR A:CEPTANCE AS ONE 

OF OBJECTIVE TO BE IMPLEMENTED 

IN THE NEXT YEAR BY TOP AND 

SUPERIOR MANAGEMENTS CONCURRAN

C E S. 

S Y S 0 0 I - 0 2 - I I 5 



4 0 B J E C T I V E 

4 - I • 

4 - 2. 

4 - 3 • 

THE TOP MANAGEMENT 

EXECUTIVE MEETING 

AND SENIOR 

ARE NECESSAR' 

TO REVIEW THE REPORTS SUBMITTEI 

AS ANNUAL STATUS REPORTS" FOR 

URGENCY OR SERIOUSNESS FOR co·~ 

FUTURE STRATEGY UNDER SURV VAL 

AND DOMINANT COMPETIT VITY SUS

TENACES. BY EACH MIDDLE MANAGE-

MENTS. 

AT THE SAME TIME. THE PREVIOUS 

YEAR'S BUSINESS POLICY AND GOAi 

ARE NECESSARY TO RETROSPCT IF 

THE GOALS ARE ACHIEVED ? 

THE ACTION ITEMS ARE PRO

CESS NG AS PLANNED ? 

THAT S. F ANY DIFFERENCES ARE 

VERIF ED BETWEEN 

THE GOALS ESTABL 

I F I E D WHAT KINDS 

C A U S E S ARE 

D E C 

PR I ME 

SION AT THE 

THE RESULT AN[ 

SHED. AND CLAR

O F P R 0 B L E M S 

F 0 R S U C H P 0 0 R 

PLANNING STAGE. 

ALSO. THE TOP AND SENIOR MANAGE

MENT ARE NECESSARY TO SUMMARIZI 

E V E R Y A V A I L A B L E T E C H N C A L A N D 

i3 U S I N E S S R E L A T E D H 0 T A N D N N 0 -

VATED NFORMATIONS RELATED WIT! 

,\ S Y S 0 0 I -- 0 2 - I I 6 



4 - 4 . 

OWN' S TECHNOLOGY. METHODOLOGY. 

COMPETITIVITY DOMINANCY AND SU

PERIOR TY SUSTENANCE AND BREAK

THROUGH· NECESSITY. 

AFTER EVALUATION OF THE ABOVES 

BY THE DIRECTORS MEETING. THE 

FINAL DECISION IS ISSUED BY THE 

TOP MANAGEMENT AS 

DETERMINATION OF OBJECTIVE 

a) SELECT SPEC FIC AREA OR 

ELEMENT WHICH ARE NECESSARY TO 

IMPROVE/CORRECT/STRENGTHEN BY 

ARTICULATE EXPRSSSION. 

b) DETERMINE FOR MEASURING 

INDEXES FOR SUCH ELEMENTS 

c) ESTABL SH DEFINITE GOALS 

TO BE ACCOMPL SHED FOR IMPROV

ING/CORRECT ING/STRENG1HEN I NG. 

HOWEVER. IT USUALLY IS 

ED OR PROPOSED SO MANY 

T R 0 U B L E S / P R 0 B L E r~ S / D I F F 

IDENTIFI

KlNDS OF 

C U L T I E S 

THAT UNDER 'V TAL FEW' CONCEPT. 

THE MOST GRIT CAL. URGENT. AND 

STILL EFFECT VE AND EFFICIENT 

A C T I 0 N A L B L E T E M S A R E N E C E S S A R Y 

TO SCREEN AMONG OF THEM FOR 

PRIORITIZ NG O~ MANDATORY EXE

CUT ON. 

;) Y $ 0 Q [ - Q 2 - I 2 7 



PREVIOUS YEAR'S 
STATUS REPORTS 

IDENTIFICATION 
Or PROBLEM OR 

DIHICULTY 

ANALYSIS AND 
IDENTIFICATION 
Or PRIME CAUSES 

INVESTIGATE. STUDY. ANALYZE. SUMMARISE 
AND EVALUATE : 

+ TECHNOLOGICAL PROGRESS & ADVANCEMENT 
+ COMPETITORS STATUS IN BUSINESS OVERALL 

I 
++ CUSTOMER AND MARKET NEEDS AND TRENDS 

_ EtONOMICAL ENVIRONMENT CHANGE AND TRENDS 

IDENTirlCATION AND 
RECOMMENDATION Or 

NEW PROJECT OR PROGRAM 

PROPOSALS Or 
COUNTER-MEASURES 

ESTABLISHMENT Or 
ANNUAL 

POLICY AND OBJECTIVES 
WHILE RE-EVALUATING Or 

VISION AND STRATEGY 
ESTABLISHED 

(draft) 

COORDINATION MEETING 

WITH SENIOR DIRECTORS 

( KEY MANAGEMENT ) 

r------ DECISION FOR 

I 
ANNUAL 

POLICY AND OBJECTIVES 

OEPLOYMEtlT TO 
TllE SUBORDINATES 

A S Y S 0 0 I - 0 2 - I 2 8 



5 . D E p· L 0 Y M E N T 

5 - I . 

5 - 2 • 

THE POL CY AND OBJECTIVE DE

LOYMENT HAS TWO KINDS. 

QNE IS TO DEPLOY TO HIERARCHY 

MANAGEMENT WHO HAVE OWN' S SPE

CIFIC RESPONSIBILITY DELEGATED 

BY VERTICAL ALLOCATIONS. 

THE OTHER IS TO DEPLOY TO NOT 

ONLY MANAGEMENT BUT SPECIALISTS 

WHO ARE NOT LEVEL OF MANAGEMENT 

TO FUNCTION FOR ACCOMPLISHMENT 

OF TOP MANAGEMENT REQUEST UNDER 

SPECIAL PROJECT. TASK OR ASSIGN

MENT 

THE DEPLOYMENT ARE. BASED ON THE 

5WIH PROCEDURES. TO SPECIFY THE 

FRACTIONIZED UPPER MANAGEMENT 

POLICY AND OBJECTIVES TO NEXT 

LOWER MANAGEMENT DEPENDING ON 

THE LOWERS' ASSINGED RESPONSI-

BIL TES. AND CONTINUING ON 

UNT L THE LOWEST LEVEL MANAGE

MENT: 
top management 

(CUSTOMER ) 
(CALIM · ) ----1 

(50 x ) 
(reduction) 

department section 

,----Q,,, 
Q,, --l---- Qll.l.. 

._I --- Q "" 

~--Q,:ar 
Q,l. ---I 

L---- Q j:LJ. 

~ S Y S 0 0 I - 0 2 - I 5 9 



5 - 3 . 

5 - 4 • 

W ii I L E D E P L 0 Y I N G 0 N . COORD I NAT-

ION MEETING CALLED AS MCATCH

BALL. PROCESS ARE TAKING PLACE 

TO HAVE UNDERSTANDING SUPERIOR 

VISION. STRATEGY AND INTENTION 

BETWEEN THE TWO MANAGEMENTS. 

HOWEVER. SUCH DISCUSSION ARE AL 

WAYS CONDUCTING UNDER THE DATA 

AND FACT ORIENTED SYSTEMATIC & 

SCIENTIFIC APPROACH THAT PERSU 

AT ION. INSISTING OR COUNTERING 

ARE NECESSARY TO MENTION BY NO 

QUALITATIC BUT QUANTITATIVE. 

SUCH DEPLOYMENT ARE NECcSSARY 

TO SPEC FY A TIME-BASED SCHED

ULE FO.R ACCOMPLISHMENT AND CRI 

CAL CONTROL-ITEMS WITH SWIH RE 

QUIREMENTS. 

WHC 
OBJECTIVE WHY WHAT WHEN WHERE HOW 

CUSTOMER 
CLAIM 
REDUCT I ON I 

lASYSOO t-02-15 1 0 
. I 



6 
·. 
I 

6 - 1 . 

6 - 2 . 

CONTROL ITEM 

THE CONTROL ITEM IS DEFINED IN 

J I S A S . 

TO RATIONALLY CONDUCT QUALIT. 

A S S U RAN C E A CT I 0 N I N E.A CH S H 0 P S. 

THE CONTROL ITEM IS DESIGNATED 

A· S A S P E C I F I C I T E M T 0 B E A S S U R 

E D I F I T S UNDER CONTROLLED~. 

AS THE CONTROL ITEM. IT IS NE-

c· E S S A R Y T 0 H A V E 

a) WHAT CHARACTER I ST I CS IS 

TO BE ASSURED 

b) WHAT LEVEL OF CRITERIA 

NECESSARY TO ACHIEVE THAT MUST 

BE SPECIFIED BY NUMERICAL YALU 

c) HOW MUCH TOLERANCES ARE 

ALLOWABLE 

d) HOW OFTEN IS IT NECESSAR 

TO BE ASSURED 

e) WHAT ACT ON (S) IS (ARE) 

NECESSARY WHEN FOUND OUT OF LI 

MITS 

f) WHAT KINDS OF GRAPHICAT-

ON ARE NECESSARY 

g) WHO HAS RESPONSIBILITY 

WHEN Al3NORMAL TY ARE OBSERVED 

A S Y S 0 0 I - 0 2 - I 5 1 1 



PRODUCTION SECT ON MANAGER 
; 

\SIC WORK RESPON- CONTROL CHECK GOAL(CON- ~CTION FOR DAT A i 
FUNCTION SIBILITY ITEM AT TROL LEVEL) FAILURE i 

ASSURE I. FAILURE for !ST SELL CAUSE 
PRODUCT PROMOTE RATE xxx % (+0.3% ANALYSIS FA!-

SPECIFICA- AT MONTH- -0. 3%) LURE 
TION PROCESS- FINISH- LY for 2nd SEM CORRECT!VE RE-
( s 0 p ) ING YYY % (+O. 3% ACTION PORT 
LIMITS CONTROL 

I 
PROCESS -0. 3,;) DIRECTION 

......... ~ ---
~ 

I 4. CAUSE 
IMPROVE Cp>l.33 ANALYSIS CON-

MO?\TH- xxx % TROL 
PROCESS ON MAIN LY CORRECTIVE 

ACTION GRA-
CAPABILITY PROCESS DIRECTION PH 

6 - 3 . THE CONTROL ITEM IS BASICALLY 

COVERED FOR RESULTANT TEM SI-

TUATED ON THE RESULT-S DE AS 

SHOWN N THE FOLLOWINGS; 

r=:-.=-=.-:=-=.-::::.= ~ 

C A U S E 

-'--------- -CHECK 
ITEM 

II 
II 
11------. 
II 

RESULT 
u, _____ . 
11 
ti 
1'= = C 0 NT R 0 L = = = -: 

ITEM 

AND LOCATED AT CAUSE-SIDE ARE 

CALLED AS 'CHECK ITEM' WHICH ARE 

U S U A L L Y 0 E L E G A T E D T 0 T H E S U B -

0 R D I N A T E S F 0 R T H E R C 0 N T R 0 L A L 

T H 0 H G 1-1 A C C 0 M P L l S H N G R E S P 0 N S l -

A S Y S 0 0 I - 0 2 - I 5 I 2 
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BILITIES ARE BELONGED TO THE 

MANAGEMENT. THIER RELATIONSHIP 

ARE. 

DEPARTMENT MGR SECTION MGT SUPERVISOR 

CONTROL 
ITEM 

CHECK CONTROL 
ITEM ITEM 

CHECK CONTROL 
ITEM ITEM 

CHECK 

9· ITEM 

ACCORDINGLY. SUPERIOR'S CHECK 

ITEMS ARE AUTOMATICALLY CALLED 

AS 'CONTROL ITEM' OF SUBORDINATE 

WHO HAVE A RESPONSIBLE FOR ACH-

IEVEMENT OF IT. 

7 . s 0 Ps RECHECK 

7-1. AFTER DEFINING OF THESE CONTROL 

A N D C H E C K I T E i~1 S . T IS ABSOLUT_& 

LY NECESSARY TQ REEVALUATE SOPS 

IF THESE SOPs ARE PHYSICALLY 

FEASIBLE ENOUGH TO ACHIEVE SUCH 

OBJECTIVES ESATABL SHED. 

7 - z . SOMETIMES. T H E S E 0 B J E C T I V E S 

S P E C I F I E D B Y S U P E R I 0 R A R E Q U I T E 

HIGHER LEVELED QUALITY THAT TllE 

-~svsoo 1-02-15 13 



8 

8 - 1 . 

EXISTED AVAILABLE SOP CANNOT 

COVER FOR SUCH CHALLENGING GOAi 

ACHIEVEMENT. THAT IS WHY EVERY 

SOPs ARE REQUESTED TO RE-REVIEv 

OR RE-EVALUATE FOR IDENTIFICAT

ION OF REVISION NECESSITY BY 

RESPONSIBLE MANAGEMENT. 

IMPLEMENTATION 
PRIOR TO IMPLEMENT THE S 0 P 

REFINED. IT IS NECESSARY TO RE

EDUCATE THE SOP FOR REMINDING 

OF IMPORTANCE OF STANDARDS. 

8-2. EVERY OPERATORS ARE INSTRUCTED 

NOT ONLY TO COMPLY WITH. BUT 

TO ASSURE THEMSELVES FOR STRIC1 

CONFORMACE TO SOP. AND TO RECOR[ 

THE RESULTS OBTAINED. 

9 EV A L·U AT I 0 N 
9 - I . 

I 9 - 2. 

THE RESULTS OBTAINED 

NECESSARY TO COMPARE 

STATEMENT SPECIF I ED 

MET WITH IT. 

ARE NOW 

WITH THE 

IN SOP IF 

I F 

F 

YES. 

N 0 T. 

PROCEED TO NEXT 

~ E T U R N T 0 S T E P 7 

STEP. 

T 0 8. 

~ S Y S 0 0 I - 0 2 - I 5 1 4 
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C o m p a n ·y M B P I n .1 9 9 I 

l. E·NSURE STABLE SUPPLY AND RESPOND 
CUSTOMER DEMAND 

2. REDUCE COST AND IMPRDVE OPE
RATI PNAL EFFICIENCY IN ORDER 
TO KEEP ELECTRICITY COST STABLE 

3 . P L A N A N D P ·R 0 M 0 T E R E C Y C L I N G A C T -
I V I T Y 

4. IMPROVE RELIABILITY AND DEVELOPE 
·CLOSER RELATIONSHIP WITH CUSTOME 
BY PROVIDING BETTER SERVICE AND 
CONTRIBUTING TO THE COMMUNITY 

5. CREATE A MORE COMFORTABLE WORK
ENV I RONMENT 

0 I i c y 0 b j e c t i v e m e a s u r e m e n t 

---------------------------------· ----------- ----------------------
----------- ---------------------- ---------------------------------

improvement power railure ti me 
or customer reduction per 7 minutes/ house 
service independent house 

>ASYSOOl-01-06. 22 



R~DUCT ON OF INTERRUPTION TIME 

B Y S E RV -I C E 

POLICY AND OBJECTIVE 

( POLICY COMMITTED 
( BY TOP MANAGE-
( MENT 

( DIRECTOR 
( POLICY 

( BRANCH MANAGER 

( POLICY 

I 

I 

PROV I DE SERV I CE 

F 0 R CUSTOMER 

S-A TI SFACT ION 

REDUCT I ON 
OF 

NTERRUPTION T I M. E 
BY SERVICE 

REDUCTION 
0 F 

NTERRUPTION T IME 
CAUSED BY 
ACCIDENTS 

A S Y S 0 0 I - 0 I - 0 5 23 

MEASUREMENT 

1 MINUTES/ 
1----

CUSTOMER/YR 

-
5 MINUTES/ 

"-"-
CUSTOMER/YR 

I 
4 FAILURES/ 

i--

SUBSTATION/ YI 

I 
30 % REPLACE-

MENT 

Of OLD CABLE 
IN CUSTOMER 



REDUCT ON OF INTERRUPTION TIME 

BY SERV!CE 

(POLICY 

CCOUUITUENT 

(BY TOP 

CUANAGEMENT 

(DIRECTOR ) 

(POLI CY ) 

(BRANCH ) 

(MANAGER ) 

(POLICY ) 

(SUPER- ) 
(VISORS ) 

(GOAL ) 

POLICY 

----------

---------

---------

l 
----------

----------

----------

i 
---------

---------

---------

OBJECTIVES 

----------

----------
...__:..... 

----------

I 
----------

----------
.._ 

----------

I 
----------

...____ ---------- -

---------- --

)ASYSOOl-Ol-06 24 

------------
REDUCTION OF 
TRANSFORMER 
REPAIR TIME 
TO 4 IN • 92 

I 
I I 

PROPOSAL FOR REDUCTION 0 

CUSTOMER TO TRANSFORMER 
REPLACE OLD REPAIR TIME 
CABLE TO 3 IN • 92 

( 30 ~ GOAL) 



relationship matrix 
between top and senior management 
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0 B .J E C T I V E S GOAL 

l . DEL IVERY CLAIM r 8/ s mont " 
2 . CLA I M FOR NEW CAR s 0 " DOW 

3 . COST REDUCT I ON (OVER-ALL) 3 8 9 0 1.( y 

4 . PRODUCTIVITY IMPROVE' T 7 . l -'c 

~ . VEHICLE SALES WITHIN NISSAN GROUP 4 . l 2 B ~ 

6 . VEHICLE SALES OUTS! DE NISSAN GROUP 8 6 0 0 M¥-

7 . OTHER COMMODITY SALES 6 0 0 M-¥r 

8 . NEW PRODUCT SALES 5 0 Lt-¥' 

9 . ADVANCED SALES IN NEXT-SEMESTER PER MODEL > l 0 ' 
l 0 • GROSS PROFIT RATlO PER NEW VEHICLE PROJECT I 4 . 5 0 , 

I 1 .·NEW TECHNOl.OGY DEVELOPMENT TERilS + 0 D 

l 2 • ASSET INVENTORY ROTATION RATIO 3 s / y 
----

I 3-_ PROFlT INCREASING AT PLANT IN FOREIGN COUNRIES > 0 . J A! 

l 4 . PROFIT INCREASING AT SUBSIDIARY COMPANIES > ! 0 JJ. 

l 5 . IMPLEMENTATION OF HUMAN-RESOURCE MANAGEMENT 
SYSTEM BASED ON • CAPABlLITY FIRST . PRINCIPLE WILL START ON c 

>ASYSOOl-03-06 26 



I. PREVENTION OF BAD-PRODUCT SHIPPING TO TllE NEXT-DOWN SRTEAM SllOP 
BY AUTONOMOUS QUALITY ASSURANCE CONCEPT. 

2. F~ED-BACK MARKET-INFORMATiON AND CLAIM-CAUSE ANALYSIS REPORTS INTO 
SOP OF QUALTIY GOAL ACHIEVEMENT. 

3. COST-REDUCTION BY COST-ELEMENT. AND OVERALL COST AT EACH ORGAN I ZAT 
BY ~~CH RESPONSIBLE PERSONNEL. 

4. PERSONNEL AND MAN-HOUR CONSERVATION THROUGH NEW EQUIPMENT INVESTUE 
TECHNIQUE AND PROCESS IMPROVEMENT AND WORK-SHOP IMPROVEMENT. 

5. INCREASE ~~ PURCHASING ORDERS ON PARTS !LREADY ORDERED 

5. NEW MARKET :EVELGPMENT ON NEW COMPANY SUCH AS f- AND I-COMPANY. 

7. NEW !URKEI SHARE EXPANSION BY NEW PRODUCTS. 

8. IMPLEMENTATIO~ FOR NEW-MERCHANDISING DECISION SCHEME. 

9. DEVELOPMENT OF NEW STRATEGIC MODEL IN NEXT SEMESTER. 

I O. DEVELOPMENT OF STRONG COST-DECISION SYSTEM AT THE VERY BEGIRNING S 
SUCH AS CONCEPT PHASE THROUGH DESIGN VA AND PROCESS INNOVATION MET 

I. ACCOMPLISHMENT rrF .NEW MODEL DEVELOPMENT. SCHEDULE AS PLANNED. 

I 2. SHORTENING OF LEAD-TIME BY INNOVATED PRODUCTION SYSTEM. 

I 3. ENFORCEMENT OF MANAGEMENT LEADERSHIP. 

I 4. ENSTRENGTHENING OF SUBSIDIARY COMPANYS' MANAGEMENT SUPPORTS 

I 5. IMPROVEMENT OF 'PERSONNEL MERIT EVALUATION' SYSTEM. AND IMPLEMETAT 
OF JOB-ROTATION PROGRAM. 

J A S Y S O 0 I - 0 3 - 0 6 27 I • 



l. REDUCTION Of CUSTOMER CLAIM BY SUPPLll!D PARTS 7 /2 MONT 

A 2. PAWTICIPATION RATIO FOR MARKET CLAIM RtDUCTION 
PROGRAM ON NEW-CAR BY SUPPLIED PARTS 5 % 

D 
3. BUDGET REDUCTION FOR ~VER ADMINISTRATION OFFICE 2 . 4 0 I l 

M 
4. EFFECTIVE UTILIZATION OF REDUNDANT PERSONNEL l 6 0 MEN 

I 
c; INCREASE SALES TURN-OVER RATE IN NISSAN GROUP 5 0 0 ~ ... 

s 
6. INCREASE SALES TURN-OVER RATE OUTSIDI! NISSAN GP 4 6 0 M¥ 

T 
7. INCREASE SPARE PARTS l 5 0 ),(~ 

R 
8. INCREASE OTHER COMMODIDTY SALES 6 0 0 M¥-

A 
9. INCREASE NEW PRODUCTS SALES 5 0 0 M.Y.. 

T 
IO. INCREASE SALES BY MODELS > ! 0 % 

I 
II.FULL ACHIEVEMENT OF THE STATEMENT OF PROFIT AND 

0 LOSS BY MONTHLY BASIS 1 0 0 "/ /0 

----------·- ----
N 12.FULL ACHIEVEU~NT OF THE STATEMENT OF PROFIT AND 

LOSS AT SUBSIDIARY PLANTS I 0 0 % 
-------- -· 

13.ESTABLISHMENT OF PERSONNEL MERIT EVALUATION By THE E 
SYSTEM 0 F 0 CT. 

--

· A S Y S 0 O I - 0 3 - 0 6 28 



r-11. ·-
REDUCT[QN Of CLAIM BY SPARE-PARTS DELI YER ED TO 0 / MONT 

~ I 
CUSTOMERS 

0 2. INCREASE FOR IMPROVING SUGGESTION PROPOS~L 4 / MONT 
D 
u 3. VALIDATION FOR QUALITY ASSURANCE AND PROPOSAi. 3 / V Eil I 
c NUMBERS 
T 
I 4. REDUCTION OF OVERALL BUDGET l . 1 5 M-¥ 
0 
N 5. IMPROVEMENT FOR PRODUCTIVITY IMPROVEMENT (HR) l . 2 " -

10. PARTICIPATION RATIO COST REDUCTION 5 0 % 
c 
0 12. FINISHED PRODUCTS STOCKING DAYS IN WAREHOUSE 3 . 3 DAY~ 

N 
T 6 6 l . 0 M¥-
R 
0 l 3. DISPATCH PERSONNEL FOR lMPROVEMENT PROJECT 4 MEN, 
L 

l 4. PARTICIPATION FOR IMPROVEMENT PROJECT 6 / YEA i 

l. PARTICIPATION RATIO FOR 50 I CLAIM REDUCTION 6 5 % 
E PROJECT ON NEWLY DELIVERED CAR BY CUSTOMERS 

N 2. EXPENSE REDUCTION OF OVERALL TECHNICAL oaGANI-
ZATIOU BUDGET 1 8 0 M'P 

G -
4. PRODUCTIVITY IMPROVEMENT CONTRIBUTION RATION 

I BY SPECIFICAT[ON CHANGES I . 2 % 

N 1. ADHERENCE TO THE SCHEDULE OP NEWLY ORDERED 
PRODUCT + 0 0 

E 
8. DEVELOPMENT OF NEW MERCHANDISES l 2 EA 

E 
9. MERCHANDISING RATION BY PROJECTS I 0 0 % 

R 
l 0. PARTICIPATION RATIO FOR COST-REDUCTION BY 

I SPECIFICATION CHANGE ·5 0 % 

N 11. PROGRESS STATUS FOR TECHNOLOGY DEVELOPMENT + 0 [ 

G 13. DISPATCH ENGINEER fOR SUPPORT FOR IMPROVEMENT 
PROGRAM " Ml 

I 4. MATERIAL CHANGES FOR PROCESS IMPROVEMENT 2 0 CA~ 
~-

•J\SYSOO l-03-0ri 29 



1. REDUCTION OF CUSTGMER CLAIMS CAUSED BY IN-

I 
2 I I 3 MO 

HOUSE PP.ODUCTS 

2. REDUCTION OF RECURRENT CLAIM BY CUSTOJl.ER 5 0 % 

p 3. PARTICIPATION RATIO AT 5Q I CLAIM REDUCTION 
PROGRAM FOR NEW MODEL DEBUT IN MARKET 3 0 % 

R 4. COST REDUCTION FOR OVERALL PRODUCTION OPERA-
TlON 
--- REDUCTH>N OF DIRECT MAN-HOUR COST 2 9 2 MJf.. 

0 
--- CONSERVATION OF ENERGY COST 7 0 M¥-

D - -- REDUCTION OF PROCESS FAILURE 5 5 M-¥> 

--- MOLDING JIG FABRICATION IN HOUSE 7 7 M¥-
u 

5. PARTICIPATION OF PRODUtTIVITY IMPROVEMENT 4 . 7 % 

c I 2. REDUCTION OF IN-PROCESSING PARTS IN WAREHOUSE 2 . 7 DAY 

5 5 I . 0 M-.F 
T 

13. RAW MATERIAL. AUXILIARY MATERIAL IN WAREHOUSE I . 2 DAY 

I 2 3 9 . 0 Lf-¥. 

l 4. DISPATCH EMPLOYEES TO SUPPORT FOR IMPROVEME~T 
I 

0 .OF I NPROCESS 6 MEN/Y 

Z-1. SECURITY AT WORK-SHOP 0 ACCIO 
N 

Z-2. Q U A L I F I E D EMPLOYEES MET 2 0 MEN 
WITH GOVERNMENT CERT I- HIGHER THAN 3RD 
FI CATION PROGRAM SKILLS IN MORE 

THAN 3 KINDS Of 
SKILL CLASSIFICA 
TION 

lASYSO O 1-0 3·-0 6 30 



I 

I 

'A 

1. SUVSTANTIALITY IMPROVEMENT FOR AUTONOMOUS QUALITY ASSURANCE PROCE
DURES AT THE WORST 5 COMPANIES 

I 2. RED~:TION OF CLAIM FOR NEW DELIVERED VEHICLE BY PREVENTIVE ACTION~ 
FOR iNPROCESS FAILURE AT PRE-PRODUCTION STAGE 

D 
3. REDUCTION OF COST OF RAW MATERIAL AND SUPPLIED COMPONENTS BY WAY c 

VALUE ANALYSIS METHODS 
M 

4. IMPROVEMENT Of PROFITS OTHER THAN SALES BY CAPITAL INVESTMENT 
--

I 5_ REDUCTION OF WORKING MAN-HOUR BY JOB EFFICIENCY IMPROVEMENT 

6. EFFECTIVE UTILIZATION OF MAN-POWER WHICH ARE ENFORCED ON CRITICAL. 
N OR lMPORTANi WORK-AREA 

7. TACKLE PURCHASING ORDER WHICH ARE PLACED ON OTHER COMPANY IN NISSA 
I GROUP 

8. OPEN A NEW OFFICE-WINDOW FOR DEALING WITH NEW A-COMPANY BUSINESS. 
s AND ENFORCEMENT FOR NEW-COMPONENT PURCHASE-ORDER ACQUIRING 

-----
9. DEVELOP A NEW PRODUCT TO MEET WITH F-COMPANY REQUEST/NEED 

T 
I 0. CULTIVATE NEW MARKET BY WAY OF HUMAN-RELATIONSHIP 

-
R I I. IMPROVEMENT SYSTEMS FOR AN ACCEPTANCE Of PURCHASE ORDERS AND S II IP · 

MENT AND EN~ORCEMENT Of ABC CONTROL SYSTEM 
---

A ! 2. MARKET ENLARGEMENT BY DISPLAYING OF NEW PRODUCTS AT EXHIBITION. 
TRAOE-FAIR. TECHNICAL MEETING. OR INFORMATION EXCijANGING CONFERENC - --·-

·T l 3. MARKET ENLARGEMENT FOR SPARE PARTS AT STATE-FAIR OR EXHIBITION 
. .. 

14. SUPPORT ENFORCEMENT THROUGH CLARIFICATION OF OBJECTIVES AND I DENT I 
I FICATION OF CONTROL ITEMS 

1 5. ENFORCEM~NT OF SUPPLIERS BUSINESS MANAGEMENT CAPABILITY BY SUPPORT 
0 OF MONETARIAL INVESTMENT OR MAN-PGWER DISPATCHEMENT 

·------
16. STANDARDIZATION OF EMPLOYEES MERIT EVALUATION SYSTEM AMO IMPLEMEN-

N iATION Of JOB-ROTATION SYSTEM BY WAY OF TALENTED PERSONNEL DISTRI 
BUTION MAP 

... --·-----

A S Y S 0 0 I - 0 ~ - 0 G 3 1 



I r l. ANLYSIS AND COUNTER-MEASURES FOR CAUSES ON CUSTOMER CLAIMS CFAILUR 
' R 2. RECOMMENDATION FOR QUALITY ASSURANCE PROCEDURES WlilCH ARE REVEALED 
0 BY QUALITY SYSTEM ASSESSING SURVEY 
D 
u 3. ESTABLISHMENT Of STANDARD OPERATION PROCEDURES ( S 0 p ) AND 
c GUARANTEE FOR QUALITY 
T 
I 4. IMPROVEMENT AND RATIONALIZATION OF WORK EFF:CIENCY AND CLERICAL JO 
0 ADDED VALUE 
N 

5. PRODUCTIVITY DEVELOPMENT BY INDUSTRiAL ENGINEERING TECHNIQUE IMPRO 
MENT 

c 
0 6. COST REDUCTION BY INDUSTRIAL ENGINEERING TECHNIQUE IMPROVEMENT 
N 
T 7. SHORTENING OF LEAD-TIME BY IMPLEMENTAT;ON OF NEW PRODUCTION SYSTEM 
R 
0 8. PRODUCTIVITY IMPORVEMENT BY INDUSTRIAL ENG I NEER I NG SUPPORTS 
L 

9. PRODUCTIVITY IMPROVEMENT BY INDUSTIRAL ENG I NEER I NG GUIDANCE 

-·--------·~ 

I 1. IMPLEMENTATION OF COUNTER-MEASURES FOR MARKET CLAIM. WHICH IS 
I CORRECTED FOR PRODUCT SPECIFICATION 

·--------
E 2. FULL ACHIEVEMENT OF COMPULSARY OBJECTIVES SPECIFIED FOR RATIONAL!-

ZATION OF TECHNICAL DEVELOPMENT ORGANIZATION BY COST ELEMENTS 
N 

3. IMPROVEMENT OF PRODUCTIVITY LEVEL BY SPECIFICATION CHANGES 
G --

4. ~XPEDITION OF SPECIFIC MERCHANDIZATION FABRICATION FROM A GENERAL 
I COMPONENT BASED ON CRITICAL PARTS AND SPECIAL PARTS DEVELOPMENT 

PLANNING SCHEDULES 
N ----

5. FULL ACHIEVEMENT OF NEW PRODUCT DEVELOPMENi PROGRAM IN 1992 
E 

6. DECl~ION FOR SAL~S-POINTS ON NEW MODEL VE!!ICLE AND EXPEDITION OF 
E DEVELOPMENT 

-
R 1. DEFINITE DECISION FOR NEW SPECIFICATION OF NEW MODEL Vr:lllCl.E BASED 

ON FIXED-COST 
I 

8. PRO!AOT I ON FOR NEW MERCHANDISE DEVELOPMENT UNDER MEDIUM TERM PROJEc· 
N 

9. PROMOTION FOR FUNOAUANTAL SPECIFIC TECHNOLOGICAL DEVELOPMENT ITEM 
G 

l 0. DISPATCH ENGINEERS FOR TECHNICAL SUPPORT FURNISl!MENT AT PLANTS IN 
FOREIGN COUNTRIF.S 

-'-· 

l l. DISPATCH ENGINEERS FOR TECHNICAL SUPPORTS AT N- ANDS-COMPANIES TO 
IMPROVE THEIR PROFITABILITY 

-

~ s y s 0 0 l - Q 3 - 0 6 32 



! 
I 
I 

I 
I 

I 
I 
I 

t 

I 

p 

R 

0 

D 

u 

c 

T 

l. 

2. 

3. 

4. 

ESTABLISHMENT AND CXPANSION Or PRODUCTION LINE WlllCll .'.H PllYSI 
VISIBLE AND VERIFIABLE FOR THEIR QUALITY-ASSURING SYSTEM UNDER 
CONTROLLING CONCEPT 

------
IMPROVEMENT FOR RECURRENT PROBLEM PREVENTION PROCESSES AND PRO 
THROUGH EMPLOYEES AWARENESS RECOGNITION AND rnuL-PROO~· EQllll'ME 
INSTALLATION 

THOROUGll ANALYSIS AND CORRECTIVE ACTION ESTABLISHMENT FOR THE 
FAILURE HAPPENING PROCESSES AND WORK-SHOPS 

-
CONTINUOUS IDENTIFICATION AND FULL CORRECTIVE ACTIONS ESTABl.IS 
FOR IMPROVEMENT NECESSITY ITEMS PASED ON RATIONALIZATION REQUI 
SUCH AS: 

- -- ABOLITION FOR MANUAL-FINISHING PROCESS 

- - - STREAM-LINED PRODUCTION PROCESSES BY ALL-INHOUSE OPER 
WHICH ARE ENABLE TO DO THROUGH NE~ MACHINERY INST ALLA 

·-· 

CALLY 
S f:l.F 

f.EOll 1! 
NT 

WOii ST 

llMENT 
R EME ~n 

HION 
TI O:J 

- - - INSTALLATION AND EXPANSION Or AUTOMATIC OPERATION AN 0 II I G II 
SPEED MACHINING EQUIPMENT 

--- IU I.TI EFFECTIVE UTILIZATION OF OPERATOR BY IN-CHARGING OF k 
PLE MACHINE HANDLING CONCEPT 

·--····· 
- - - ENERGY CONSERVING OPERATION PROGRAM IMPLEMENTATION l'I .AtJNEll 

B Y TH E 0 R ET I C AL .ENE R G Y C 0 NS UM I NG A N ALY S I S 
-- -

FULL IMPLEMENTATION Of' ON-CONDITIOHNG MAINTENANCE CONCEl'T 
AND IMPROVEMENT OF EQUIPMENT AND T1)0L AND JIG 

PREPARATION OF MANUAL(KNOW-HOW 800~1 FOR MOLDING MEATAL DIE 
MANUFACTURING TECHNIQUE AND REDUCTION OF MOLDING FAILUUE 
BY USING OF IT 

!--------------------------·-·-···--·-· .... -· 
5. CONTINUOUS IMPROVEMENT BY PREPLANNED PROGRAM 

!------------------------------·-· ..... . 
ES TAB Li S 111.(E NT AND EXP ANS I 0 N 0 F 111 G II- EF FI CI ENCY PR 0 0 UC T I 0 N 
LINE 

6. DISSEMlllATION AND FULL IMPLEMENTATION OF NEW PRODUCTION !.INE SYSTEM 
AND REDESIGN AND REORGANIZATION OF PRODUCTION ALLOCATION SU~I! A~ 

0 INHOUSE OR SUPPLIER PRODUCTION 
i------------------·-----------·-··-·-····-· 

1. DISPATCH rnPLOYEES TO OTHER ncrLITIES FOR SUPPORT OF PROCESS IM 
PROVEMENT 

!---------------------~-------------- -
N 8. INSTALLATION AND IMPROVEMENT FOR FINGER OR HAND INJURY Pl/EVENTING 

EQUIPMENTS 

9. HAVING PARTICIPATION FOR TECHNIQUE AND SKILL Rr:FRESlllNG COUllSES 
---"----------------------·--------·---- ··--

S Y S 0 0 I - 0 3 - 0 G 33 
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DAILY ROUTINE

WORK MANAGEMENT 

IT IS DEF I NED, BY DR. N. KANO. AS 
' EVERY NECESSARY ACTIONS TO BE PER

FORMED FOR ACCOMPLISHMENMT OF THEIR 
SPECIFIC ·oAILY ROUTINE-WORKS ASSIGN
ED TO EACH SEGMENTAL OAGANIZATIONS. 

WHICH ORGANIZATIONS ARE BASICALLY 
CONSIDERED AS SECTION OR UNIT LEVEL 
STRUCTURED ... 

TO EFFECTIVELY FUNCTION FOR THEIR 
OWN ASSIGNED RESPONSIBILITY. IT IS 
NECESARY FOR EACH MIDDLE-MANAGEMENT 
TO ESTABLISH THEIR OWN VISION, GOALS, 
AND THEIR PROGRAM FOR ACHIEVEMENT, 9 , 
AND TO STRIVE FOR MAINTAIN!NG AND 
IMPROVING TILL ATTAINING TO SUCH 

.LEVEL OF DAILY ROUTINE-WORK QUALITY 
MUCH HIGHER THAN BENCH-MARK STUDIED 
THROUGH CONTINUOUS TIRELESS EVER
ONGO I NG CONCEPT. 



e 

-

F L 0 W - ·c H A R T 

) (DAILY ROUTINE-WORK MANAGEMENT) 

INTRl.NSIC 
OFFICE 
DUTY 
(responsibility) 

VIS I 0 N, 
MISSION-
STATEMENT, 
PROGRAM, & 
GOALS 

FUNCTIONAL 
FLOW 

BY MACRO & 
MICRO CHAR 

corrective 
action 

s 0 p 

(standard 
operation 
procedure 

.main aine . 
as 1s 

YES 

YES 

OPER-
ATION 

(work, or 
job) 

YES 

OUAL I TY 
ASSURED 



CHALLENGABLE 
OBJECTIVE 

= E S T A 8- L I S H M E N T 
TOP MANAGEMENT 
REQUEST TO ACHIEVE 
BUSINESS PLAN 

---
0 W N ___ {)-0"-Al 

---------t·s··r A B L I s H E D 
-·· -·· U N D E R D . R . W-. M . 

-~---

TO ACCOMPLISH SUCH CHALLENGED GOAL 
REQUESTED BY TOP MANAGEMENT. IT IS 
NECESSARY TO ESTABLISH THE FOLLOWING 
PROGRAM FOR ACCOMPLISHMENT; 

CONVENTIONAL 
SYSTEM/STRUCTURE 

i------1 I DENT I FY PRE
SENT STATUS & 
ANALYZE HOW TO 

-r··· 
I 

-l 

lor or j 

L 

CREATE OF SUPPLEMENT MODIFY THE 
NEW SYSTEM ADDITIONAL PRESENT SYS 
/STRUCTURE SYSTEM/ /STRUCTURE 
sy· BREAK- STRUCTURE BY IMPROVE-
THROUGH BY IMP R' T MENT 

I I 

36 



9. 

CROSS-FUNCTIONAL 
MANAGEMENT 

( 0 B J E C T I V E A N. D P L A N E S T A B L I S H M E N T ) 

(CONTROL FOR RESULT) ·QUALITY· 
·COST 

OBJECT- ·DELIVERY 
~ 

,__ ·ENVIRONMENT 

!VES . ·SAFETY 
·MORALE 

c 
R I 
0 0 
S N FOR INTRINSIC S A 

L .___ TECHNOLOGY 
F REQUIREMENT u 
N M 
C G FOR PROCESS AND T T 
I PROCEDURE 

- ._ ESTABLISHMENT 
PLANNiNG FOR FACILITY AND 

(CONTROLLING 
EQUIPMENT 
INSTALLATION 

FOR CAUSES) 
FOR HUMAN RESOURCE 

ALLOCATION OR 
RECRUITMENT W/ 

EDUCATION AND 
TRAINING 



- OAIL'L_ROUTINE-
. 

WORK MANAGEMENT 

I M P L E M E N T A T I 0 N F L 0 \'V 

!PLAN I. 

1. RECONFIRM OWN 'S JOB DESCRIPTIONS 
AND OFFICE DUTIES ASSIGNED WHILE 
RE FERR I NG CO'S REGULATION, AND 
I D E N T I F y T H E I N p u T s (W H A T I w H E NI w H 0 
WHERE, OR WHICH ?) TO BE DELIVERED 
AND OUTPUTS (WHAT, WHEN, WHO, WHERE, 
OR WHICH?) TO DELIVER. 

2. BASED ON THE OFF I CE OUT I ES SPEC I-
F I ED, ESTABLISH OWN 'S VISION AND 
STRATEGY TO BE ACCOMPLISHED WITH-
IN ASSIGNING DURATION. 

3. IDENTIFY OWN' S INTERNAL & EXTER-
NAL CUSTOMERS, AND SHAKE-DOWN FOR 
REVEAL I NG OWN' S WEAKNESS AND/OR 
STRENGTH ON CUSTOMERS' OUAL I TY FOR 
OWN' S FUNCTION AND PERFORMANCES. 

4. ESTABLISH OWN' S LONG/MED I UM TERM 
OBJECTIVES & PLANS FOR CORRECTION 
OF WEAKNESS OR RETENTION OF ST-

=RENGTH AND DETERMINE THE ANNUAL 
ONES, WI TH SUBORDINATES CONSENSUS. 

]8 



ID 0 

5. ESTABLISH STANDARD OPERATION PRO
CEDURES ( S 0 P ) FOR FULL ACCOMP
LISHMENT QF OWN' S OUT I ES ASSIGNED 
BY WAY OF MACRO/MICRO FLOW CHART. 

6. ESTABLISH CONTROL/CHECK ITEMS FOR 
MEASURABLE INDEXES, AND ALSO -CONT
ROLLING LEVELS BY WAY OF WORK/JOB 
ANALYSIS DEPLOYMENT PROCEDURES. 

7. TRAIN AND FAMILIARIZE EVERY SOPs 
TO EVERY SUBORDINATES IN ORGANI
ZATIONS. 

8. PREPARE NECESSARY MATERIAL, TOOLS, 
MACHINES, OR EQUIPMENT FOR AVAIL
ABILITY. 

9. IMPLEMENT S 0 P AS SPECIF I ED. 

icHEci{] 
1 0. MEASURE RESULTS OBTAINED AND PLOT 

THEM ON CONTROL CHART/GRAPH BY 
CONTOL/CHECK ITEMS. 

1 1. IF FOUND WITHIN CONTROL-LIMITS, 
CONTINUE ON FOR OPERATION AS 9 
STEP. 



1 2 . I F N 0 TI R f. T u R N T 0 s T E p 3 - - 9 
F 0 R C 0 RR E CJ I V E AC T I 0 N ( S) 

1 3. ESPECIALLY, EVALUATE CRITICAL CON
TROL ITEMS BY DESIGNATED INTERVAL 
FOR ACHIEVEMENTS, 
EVEN IF IT IS WITHIN LIMITS, BUT 
ITS TREND BE ASSUMABLE OR PRREDl
CTABLE FOR OUT-OF-LIMIT NEAR FU
TURE, IT MIGHT BE ACCEPTED AS AN 
WARNING FOR PRECAUTIONAL ACTION 
NECESSITY. 



CQNTRQL ITEM 

CONTROL ITEM IS DEFINED AS; 
• IT IS ESTABLiSHED FOR EVERY ORGANl-

ZAT I ON TO VER I FY AND EVALUATE IF THE 
THEIR ASSIGNED WORKS ARE FULLY ACCOM-
PLISHED AS SPE(IFIED AND IF NOT CON-

FORMED, TO TAKE ANY NECESSARY CORRECT-

! VE ACTIONS .• 

CONTROL rTEM IS CALLED AS 
CONTROL POINT 
CONTROL CHARACTERISTICS 
CONTROL INDEX 

CONTROL ITEM RESULT 
EVALUATION INDEX 

CHECK ITEM CAUSE 
EVALUATION INDEX 

4/ 



COL LAT I ON OF 

CONTROL ITEM 

D.A IL Y · 1 
CROSS 

FUNCTIONAL 
MANAGEMENT 

ROUilNE-WORK 
MANAGEMENT 

I 

I 

I 
COLLATION 

& PRIORITIZATION 
UNDER 

VITAL FEW CONCEPT 
I 

I 

I 
CONTROL ITEM CONTROL 

DEFINED 
BY 

BOTH 
CROSS
FUNC
TIONAL 
& DAILY 
ROUTINE 
WORK 
DEPLOY-

MENT 

--- FUNDAMENTAL ITEM 

DEFINED 
BY 

CROSS 
FUNC-
T f ONAL 

DEPLOY-
MENT 

4-2 

DEFINED 
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MANAGEMENT 

level CRITERIA 
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OFFICE DUTY -

2 DUTY PR I OR I TY 
ARE NOT SPE
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CHECK POINT 
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5 
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7 
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1 0 
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ANY DATA NOT 
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HAVE DATA.BUT 
NO GOALS 

DATA ARE NOT 

VISUALIZED 

CORRESTIVE 

ACTION IS 

NOT FOR 

ROOT-CAUSE 

NO RECURRENT 
PREVENTIVE 
ACTION TAKEN 

FULL IMPLE
MENTATION OF 
RECURRENT 
PREVENTIVE 
ACTION. AND 
APPLIOE TO 
ANOTHER SIM I - · 
LAR AREA AT 
THE SAME TIME 
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a glance 

-although dispersion are visible, but 
only probable causes are consider 
for corrective action, not for rootcause 

-a er correc 1ve ac ton e a en, no 
standardization are established 

- T QC is ful iy implemented by 
P-D-C-A cyclic actions 



CONTROL ITEM 

N P U B L I C S E C T 0 R S 

QUALITY 

FAILURE OBSERVATION NUMBER PER EQUIPMENT 
FAILURE RATE PER EQUIPMENT 
EQUIPMENT DOIN TiME 
EQUIPMENT REPAIR/ MAINTENANCE T~ME 
EXCEEDING OBSERVATION ON ALLOWABLE REPAIR/MAINTENANCE TIME 
FAILURE OBSERVATION NUMBER PER SPECIFIC PUBLIC-RELATED CUSTOMER 
FAILURE RATf PER SPECIFIC PUBLLIC-RELATED CUSTOMER 
CLAIM NUMBER 
COMPLAINT NUMBER 
COMPLETION RATE AGAINST INSTALLATION CONTRACT 
DIRECT SOLUTION RATE AT OVER-THE-COUNTER SERVICES 
INSTALLATION READINESS RATE 
FAILURE RATE ON PAPER-IORK HANDLING WORKS 
PREDICTION ACCURACY FOR CUSTOMER DEMANDS FOR SERVICES ETC 

COST 

BUDGET CONSUMING RATIO 
INVENTORY RATE 
STOCK RATE IN WAREHOUSE 
COST RATIO AGAINST PLANNING 
VARIATION RATIO AGAINSI PLANNl~G 
COST REDUCTION R~TIO AGAINST PLANNING 
CONSTRUCTION ANO INSTALLATION COST REDUCTION RATIO AGAINST PLAN! 
LOAN RATIO TREND 

S A L E S 

EQUIPMENT POPULARIZATION RATE PER NATION HEADS 
EQUIPMENT FEE DUE-IN RATE 
PAYMENT REQUISTING DOCUMENT ISSUING RATE AS SCHEDULED 
PROFIT RATE AS PLANNED 
SALES TURN-OVER RATE AS PLANNED 
EQUIPMENT QUANTITY SOLD 
ACHIEVING RATIO AGAINST PLANNING 
ACHIEVJNG RATIO AGAINST SALES TURN-OVER RATE 



SAFETY AND . . ENVIRONMENT CONTROL 
I • 

ACCIDENT HAPPENINr. NUMBER ON CUSTOMER AND EMPLOYEES 
INCIDENT HAPPENING NUMaER ON CUSTOMER AND EMPLOYEES 
ACCIDENT HAPPENING RATE AGAINST EQUIPMENT INSTALLED 
CRITICAL ACCIDENT HAPPENING RATE AGAINST EQUIPLMENT INSTALLED 
PUBLIC HAZARDOUS ACCIDENT HAPPENING NUMBER 
ENVIRONMENT VIOLATING ACCIDENT OR INCIDENT HAPPENING NUMBER 
POLLUTION VIOLATING ACCIDENT OR INCIDENT HAPPENING NUMBER 
EMERGENCY READINESS RATE 
GREENING CONTRIBUTION RATE 
SOCIAL OR ENVIRONMENT CONTRIBUTION RATE 

MORALE 

SUGGESTION PROPOSAL NUMBERS BY EMPLOYEE 
STANDARDIZATION ·COMPLETION NUMBER 
IMPROVEMENT CASE PRESENTATION NUMBER BY STAFF ENGINEERS 
NATIONAL CERTIFICATION APPROVAL NUMBER 
TANGIBLE EFFECTIVENESS ACHIEVED BY ENGINEER 
INTANGIBLE ACHIEVEMENT BY QC CIRCLE 
PROJECT FINISHED NUMBER BY QC CIRCLE 
OVERALL QC Cl~CLE RATING 
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1. Preface 

. . 

···(A) Prior to· implementing TQC into each enterprises, it is very 

· . import_ant_ ~o~ top management to identify their specific necessity 
·of TQC implementation schemes by their own clear-cut words 

.. : for e;eiy _"employees easy understanding as Shown in Fig. 1. Ac- . 
- ._ .. 
cording to our experiences, most commonality for TQC imple-
- - - - -

·· · riientatioii.- triggers in Japanes~ industries are how to strengthen 
their Co's constitution for survival under upheaval environments 

exposed by economical, political. international and technolOgical 
changes or innovations through break-through, under top man:.. 
agement commitment for TQC implementation, as shown in Fig . 

. 2 and Fig. 3. 
-pie "Strengthening of Co's Constitution" means whenever, 

whatever, and wherever any unexpected nor und~irable changes 
takes place. The Co. can respond and ~ve such critical or 
risky circumstances to by TQC approac..1tes. 
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Supplier 
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Fig. 3 Total Quality Control (TQC) Implementation Flow 
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(B) While implementing TQC, our experiences have revealed so 

~any kinds of steps to be passed through until gaining full sur

vival programs. 

(1) Defensive Quality Control, Phase I 
The defensive quality control is previously called as 
"Product-Out" quality control which could be illustrated 

in the followings, 

Defensive QC 
Phase I 

Conformance to 
drawing, specification 

or Standards 

Inspection 
by specific 
inspector 

only at production shops 

- 5 -

Only 

identifying 
small fire, and 

smashing off by foot 

Only 
recognizing and 

fanning mosquitos C'lut 



(2) Defensive Quality Control, Phase-II 

(Mainly, claim or complaints handling) 
In this phase there is slight awareness of customer satis

faction/needs by only dealing with c.."UStomers "Claim" or 

"Complaints". 

Defensive QC 

Phase II 

Elimination & dealing 

with customers claim 

or complaint 

Supplying customer 
with remedial action 
for claim or complaint 

Primitive 
quality assurance 

- 6 -

Only 
conducting 

fire-fighting 

action 

Mosquito-coil 

burning 
type 

solution 



(3) Defensive Quality Control, Phase-ID 
(Prevention of claim or complaint) , 

.i· 

This phase is based on quality control concept, which is 
prevention philosophy for customer claim or complaint 

--

Defensive QC 
Phase Ill 

Preventing action 
for claim or complaint 

occurances by 
customers 

'\ 

Supplying customer 
with 

recurrent preventive action 
for claim or complaint 

" 

lnprocess control 
for quality integration 
into product/service 

JI\ 

Quality assurance 
by every processing 

work-shops 

- 7 -

Are-prevention 
action 
firstly 

implemened 

Mosquito 
larvae 

killing-type 
solution 



(4) Offensive Quality COntrol, Phase-I 
(Prediction and elimination of claim or complaints pre-

dicted) 

Offensive QC 
Phase I 

Preventive action 
for forecasted 

claims or 
complaints 

Supplying a.istomer 
with non-claim or 

complaints 

lnprocess cc.·· ;ol 
for nfe-cycle quality 
for claim or complaint 

Oua6ty assurance 
by every processing 

organizations for 
customer claim or complaint 

- 8 -

Fire 
eliminating 

action 

Elimination of 
laying-roe into 

water-poQI 
by mosquito 



(st Offe~sive Qu.ality. Co.ntrol, P!ia~e-~ ·. ; ·: .. ·-· .~ .. · : .. ·_: ··· 
(Prediction and elimination of CU:stomers ~~~~sfactory 
events predicted) 

... '·Offensive QC .. ··-Phase II . . .. 
'If 

Preventive action Fire 

- for forecasted controlling 

customers unsatisfactory - action 

events 

.~ Water-pool 
control&ng not 

to have 

Supplying rustomer 
laying-roe 

with satisfactory 
by mosquito 

product or service 

j~ 

lnprocess control 
for fife-cycle quality 

for customer satisfaction 
: 

j' 
Ouafity assurance 

by every processing 
organizations 

for customer satisfaction 
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2. TQC Conceptual Operation (Manage
ment) 

2.1 General Expression of TQC concept 

TQC conceptual operation (Management) are generally ex

plainable by following stated expression: 

• Don't get mad. 
· • Don't shout. 

• Don't exit . 
. • Speak with data, consider with data, and take action 

. with data . 
. • QC means nothing but dispersion control. 
• Customer is not God, but a king or a queen. 
• Don't fight with customer who is a king or a queen. 
• Listen first, instruct later. 
• Not appreciate happy-ending report or story. 
• Control not by result, but by inprocess. 
• Any action and report must be followed by QC story. 
• If only inprocess is fully controlled, no need for any fi-

nal inspection (Inspector). · 
• QC is not conforming to spec nor drawing, but to cus

tomer demands (needs). 
• Don't make any same mistakes. 

- 10 -



.. • .. · 

First of all. .'!QC concepts are necessary to _explain how 
they are consti-~ted ... as follows: . . . . . . : . . . -:- . . . . . ~ . 

(1) Market~iri (Customer oriented) concept 

(2) "Quality First" concept 
,:·;:· ,_·: . ;·•. : ... · . · .... 

(3) "Vital Few Oriented Action" concept 
(4) "Fact 8c Data Appreciation" concept 
(5) .. ·~;Prpcess Control ~or Qualicy Assurance .. concept 
(6) "Dispersion Control in Process" concept. 
(7) "Next Down-Stream Shops are Customer" concept 

(8) "Upper Stream Control" concept 
(9) "Recurrent Preventive Action" concept 
(10) "Respect Employee.a$ H~ Being" concept· 
(11) "Top Management Commitment" requirement 

. . . . . . . . . . .. . . 

- 11 -
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3. Detail Explanation of TQC- Concepts ·· -·-
- . 

3.i ,;.''M~i-icet-in" (til~tonier Oriented ·Acti~n) · 
• . • • • • • •; :.• • • t . -. !•-.. I• 

"Market-!:n" concept can be interpreted as fo~o~s_=· .. : ·-' . , _ 

(A) "Empathy" oriented behavior (You p~t"yourself fn-hl~-pl_a~e~>_ 
concept) - . . - · . ;- ~ · _ - . 

(Bl Provide only" ac·ceptable &: affordable product/seivice to c:Us- · 
tamers 

(C) Not supply "Product-Out" product/service 

(D) Customer is not God, but a king or a queen .. 

3.2 "Quality First" (Customer full satisfaction) 

This can be interpreted. 

(A) Product/service quality have the highest priority in business 
management, which have much higher predominancy than sales 
turn-over increase, cost reduction, productivity improvement, 

market share progress, etc. 

(B) Quality is comprised of not only just product/service quality, 
but of price, cost, time, quantity, safety, employees morale and 
every employees outputs in daily routine works, etc. 

C) Customer voice must be appreciated as "God-Whisper". 

- 12 -



": . : 

3.3 ,''Vital~Few" Oriented Action - Brain,--~Tuhe & Fond 
Constraint -- >~ 

This can be interpreted, as: 

(A) Human being has ~nly one brain, that no brain spaces be 
available for more than one concentra.tion at a time, unless a gen

ius. 
-
" -

(B) A pe~sa·n who is ~bling about w~rk p!Jed up is mostly 
- spencµng- not "Vital Few", but only "Tri Vial Many" dealing with. 

(C) Identify and isolate "What items/~es deserve enough atten
. .tion to deal at this time, under brain.:.work, time-and fund.:con-· - . 

straints". 

__ 3.4 Fact & Data Appreciation - Scientifi~ Approac~ 

This can be interpreted, as, . 

(Al Rush to the place where it happened. 
Verify the fact (Failure, defect, claim or complaint) on the 

spot. 
Take action of every possible counter-measures at that 

time. 

(B)-Speak 
·· ···- ·- --· -·-consider - with Data 

Take action 

(C) Collect specifically data which explains th~ _facts as shown in 

Fig. 4. 
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3.5 Process Control (Prevention plan & implementa
tion) 

Process control means that if only every employees at 

every stage in every organization are doing right at the first time 
and every time to conform with specific SOP, drawing, specifi
cation or processing standards by self-check or self-controlling 

methodology. ·· 

(A) Under product life-cycle concept, every stages are to be 
called inprocesses as for customer, shown in Fig. 5, which are 
required to assure their accomplishment for customer both in

house and real out-side customers . 

. (B) At the same time, each stages have their own sub-processes 
for achieving of their responsibilities, as shown in the followings, 
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in production stage, various processings are also - .- . ~ . 
- . - - .... -_ - -- l .-

.... 

Production Pl'OOOction 
Warehouse Metal sheet 

work order schedule cutting 
issue 

y H I >I -Metal· ·welding Meat Sand-
forming --· - treating blasting 

Plating --1 Sub assy I ·I Assy I ~1 TestflflSpect h 
. Painting Crating Transporting 

Customer 

located as inprocesses by different organizations. 
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3.6 Dispersion Control- .. -. -·· - -· ... 

Today's quality control is nothing but how to control dis-

:p~rsion which are happened at various ... _:-~ ..... , . -

.. ·- - --·--· - ... --- -

eauses 

causes - such as man, machine, material, method, and environ
ment ( 4M1E factors) as shown in the aboves. These 4M1E fac-

tors are independently. 

Menlal 
concllion 

physical 
concllion 

UnconfOl1abilily 

- 18 -

Dispersion 
caused by man 



or interactionally dispersed by !3-S .s~own in the foll~~1g; 
. -. -: . - .. -. · ... -. 

c·-· .. Maintenance .. 

Pbor-_;_;........_ 

By 
rotation 

>--- By sliding 

Deterioration 

Supplier 
Transportation 

Dispersion . 
caused by 
·machine 

. . . -~-

Crating --~ Packing 

SOP 

Heat 
treatment 

Instruction 

"----

Temp 

Storing 

Information 

No 

Out- __ _, 
dated 

Drawing 
or 

specification 
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. . 
Working 
condition 

· weather 

Rain-
House- ____ , 

keeping "---Terll> 

Humidity 

Boss 

Friends 

Human 
relationship 
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3. 7 Next Down-Stream Shops· are Customer;_~· i 'l: ; 
. ;~ 

~-· ··-. 

''! . .-. Cusfomer -is· a King or a queen, as mentioned before how
ever;:except for.:·marketing-or.sales personnel,. most of emplgyee~., 
have.:~no·chance to-physically contact with and deal with.cus-~· 
tomer·:that·this concept is rather impossible to understand and to~= 
folfow. by. the in processing employees;. :Ta s9lve these difficulty,· · 

thb'. next "clown-stream· shops are treated as ·customers,- that-is,' .for·. 
in~house 6istomers their outputs must· be accepted by the ne~t . 
down-stream. shop operators.· ·. . , , : :. ·.' -. 

:~. :~ Accordingly, through inprocess c·ontrol concept. upper· 
streaJ:n;shop ·operators are required to assure the_ quality of their. 

work for the downstream customer. 
···:.r 

: .. , 

·.• .. 

. ··: .. 

, .. ·· ... 

·. . . .. . . . . . . ·. : '· . . . . . ... ; . ~ . . . .. ·' ... 

·!ft ,' I,•, 
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3.8 Upper Stream Control --

As shown in product life cycle diagram in para 5, market
ing organization is located to the nearest to customers that unless -
they are recognizing their role and responsibility which are- to. 
have customers need/requirement for every down stream:shops. -
such as planning, engineering, quality control or _production, ·the.: 
whole down stream shops could not identify how to plan .. : de
sign, produce or quality assure for customers. The marketing is-; 
situated at an entrance gate for quality. Accordingly the upper 
strec;tm shops' responsibility such _as not only marketing, but 
planning Be design are fully understood and implemented into 
their organizations. To implement them, it. is necessary to con
sider and prepare _for, 

(A) Establish new product development and quality assurance 
system flow charts to integratedly control from upper stream ·o 
lower one. 

B) Establi.~h quality deployment system a~ ... ~ identify "Real Qual· 
ity" for customer satisfaction. 

(C) Evaluate results at every predetermined stations to identify if 
goals for every stations are achieved or not. If found non
achievement, don't neglect it until correction be made. 

(D) Predict any difficulties or problems at planning, R & D, de
sign and prototype production stages, o prevent from any troub
les at down-streams. 

(E) Improve processing flow by improving of each processing c..f 
development phase. 

(F) Identify root-cause for difficulties or problems by chasing-up 
to upper stream organizations. 

- 22 -



(G) Prepare ·irarious· SOP; flow ·chart, process standard, regulation ~: 
or check sheet for prevention and assurance for custbmer satis

faction. 
, ... : ' : . . . ~ . 

r·- -------··-·--·-· .. - ... - ·-. -

:·oi.· 

. i . . .. ~. . . . ~ ....... 
:~ 

- 23. 



3.9 Recurrent Preventive Action (Repetitive failure is . 
shame) ..... 

Under Plan-Do-Check-Act (QC Story) process, the follow

ing stated flow must be followed by every employees, 

Action 

Remedial 

---.,,,-- --/ ........ 
I Action ' 
l 
\. 

........ ---Recurrent preventive I 
.,,,-/ --

@ __ A_cti_·-on--

Maintain as is 

Follow-up 

Ideas 

Improve 

and when found something wrong at Check stage, "Recurrent 
Preventive Action" are a must for Plan or Do stage for not 
happening again by the same cause, under "Repetitive Failure/ 

Defect is Shame" concept. 
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3.10 Respect F;~eloy.ees ,a~ :Hum~'._Be~g (Employees_;: 
. • \a. • - • -~ •• • , . ... - . • ••• 

are precious assets.) · ·· 

: ;:· : it is"·.{ ·tiine: for top "management to r~coris1der the fa~ous. 
behavior scientists concept as such McGregor's Y-Assumptidn; ' 
Maslow's Hiarachy. or Hertzburg Survey, which are summarized 
as follows. To handle and treat employees. for adult-h~~an· 
being. 

A) Provide task variety. to avoid boredom 
;-BJ Enlarge the job to: meet skill~ and_~biiity of work~r 

CJ Provide feedback on performance 
D) Provide job closure or job identification . ~ . . . . . 
E) Self-control of significant aspect of the work 
F) Opportunity to learn new skills 
GJ Participation in problem solving, planning and control

ling 

3.11 Top Management Commitment (Employees full 
participation) 

Top management is necessary to declare definitely why 
TQC is a must to implement while explaining of 

A) Co's situation, 

BJ Co's vision and strategy with his creed 
C) Competitors 
DJ Technological or technical innovation status 

why QC circle is necessary under TQC concept. 
To have every employees participation or involvement for 

survivability and prosperity to subjugate present upheaval ages. 
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4:···'"· · TQC' Implementation Action·. 

TQC is now ready to implement by the following stated ac-
.. .·.. . . . . . . . . . . --

tion~: 

. : ~ ·. ~ . 
(1) __ ~ducation and training 

(2) Establishment of Stan
dards 

(3) Implementatiori. of "Plan
Dci-Check-Act" concept · 

(4) Implementation of "Man
agement by Policy" meth
odology 

(5) Utilization of statistical 
method 

(6} Avoid/diagnosis by top 
i: . _m~agement 

(7} QC. circle activity 

- 26 -
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5. "QC Story"~ Processing . 

- - -

---· --··· . - . It is necessary for TQC implementing Co's employees. to_ 
explain ·their actions by sound processing sequences,· as stated 

below, which are called "QC Story" based on· Plan-Do-Check-Act 

. cycle. 
·- ·- ···--·· .. - .. 

· · .. {ij' Establls~ent of project 

_ ..... J~(Id~ntification of present_ status 
(3) Analysis of data 8c fact obtained . . 
(4) Isolation of root-cause(s) 

. - (5) - Establishment of cowiter-measure(s) 
(6) Execution-of counter-measure and evaluation of result(s) ob-

tained 
(7) If effective, standardize it as permanent fix. If not, repeat 

Para 2 to Para 6. 
(8) Identification of residual problem and future program 

· These sequential processings are called as "Sound", as 

shown in table 1, because, 

1) Cle¥1Y to state why this project is necessary to tackle at 

this moment, which means priority 
2) To analyze situation 8c environment for project accom-

plishment based on data/fact 
3) To clarify relationship between cause(s) and result(fact), 

·· ,., · · · ·. · and· for project accomplishment, to isolate probable con-

tributions 
· ·· _--4_j_· To establish counter-measure(s) for probable contribution 

: . ~y thorough studying of various alternatives planned for 

_ counter measures 

Th~- d~tail processing procedures will be explained in the 
. -

succeeding sub-paragraphs, and typical reporting model is ex· 

plained in Table 2. 
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Table 1 Non-QC Story Approach· 

Quack Doctor Approach QC Story Approach 

Patient complained 1 Found defects in -- r 

- .. rfead-ache· produd fabricated. 

at dispensary 
' .. 

Wilhoul, any medical examination for 2 Without, any study or analysi~ fo~ why 

why rfead-ache· is occured. defect is occured by foreman. 
-

Prescribe medicine 3 Change operator. 

for "Cold9. ' 

Relieved of Head-ache 4 Disappeared or defect. 

- ..... Doctor convinced himself 5 Foreman convinced himself 

·Head-ache caused by colcr. ·oefect caused by bad rnateriar. 

By prescription, 6 By result (defect). 

doctor examined patient foreman looked for cause. 

Temporarily, 7 Temporarily, 

head-ache looks "Healed· defect looks corrected 

but but 

may happened "Head-acl\e· may observed ·oetecr 

again in future again in future 

Patient visited doctor again, but doctor 8 Foreman is surprised, and change op-

change medicines without examination erator, or machine still w/o root c.ause 

Isolation. 

May be cured by this prescription, but 9 May be temporarily corrected, foreman 

he could not explain why gone that his could not identify why detect be gone 

medical skill would never be improved. that his problem solving capability 

would never be improved. 
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Table 2 QC Story Flow Chart 

r---, ---, 
: I I 
~ PLAX 1--' -- DO 1-----il CBECl 

~~-____, Yes -

I 
lo 

I 
I 

, ACT i I 

I I 

i i I 
_! __J _J 

I 
r--·-·- ·-- - - -- ------, 
I I I I 

I ACT i 

' t·-
1.ECUllEXT i 
PIE VENT I Olf I 

L I 
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· · 5.1 Establishment of Project 

· (A) Select quruitifiable/measurable goal for project accomplish-
, ... 
· .. ~ment 

Data retrieval time with 10' 

Repaint finish reduction l~ss 

.than 50% 

(B) Goal selected must be located on result (Why so bad, or why 

· · : ~. to happen approach), not in cause area. 

Resun =Goal 

:·• .,• ·:T. 

(CJ Counter-Measure ("How To" procedures) sh,;mld not be se
.. ·.· lected as goals, but· only result ("Why To" procedures) 

- I Data retrieval time-reduction I 

- 30 -
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taking so long. 
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for retrieval 



But,.- .·;::!:- .. ;'~:_: .. _._. :. -•.: 

a)' H started. how to reduce 
d:ita retrieval time . . : .- : .·. ' 

How to 
reduce 
retrieval 

- 31 -
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5.2 Justification of the Project Tackling 

(A) Clarify why the project is necessary to tackle 

(1) By data, 
•is it controllable or uncontrollable? 
•is it quality, cost, quantity, time. safety, or morale-re-

lated? 
•which area? 

-E 
Sporadic 

•what kinds of problems 
Correctable 

•when was it observed? 
•is it potential. hidden or exposed? 

• is it tangible or intangible? 

(2) By criteria 
• is it normal or abnormal through control-chart limits? 
• is it within or out of specification or drawing require-

ment? 
•is it conforming or not to top management goals speci

fied? 

(B) Determine 
(1) Date to be finished (-By the end of Jan. 1990) 

(2) Goal to be accomplished 

•Intangible effectiveness 
• Tangible effectiveness 

- 32 -
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5.3 , Identification of Present Status .. , : .·r: 
I. -··- ....... 

. - - - .. . : ": .---. 
(A) Summarize any available data, or collect new data to iden
tify degree·of the present status (how good or how bad), by= 

• Quantitative data 
or 

• Qualitative data 
: _-:.•- .. ·- . 

(Don't miss, customers information (data) are mostly belonged 
this category) 

(B). Justify if data collected/summarized are reliable enough to 
use, by ., 

• Validation of hardware - Product, equipment, machin
ery related with Project. 

• Visitation of place or arP.a related with Project 
• Verification of phenomenon (How good or how bad 

status). 
. . 

.· ... ·whil~ ~ss.uring if same or similar kinds of data can be col-
lected. 

(C) Stratify any data, as shown in Fig. 3, by 5W1H approaches: 
By when? By What? 
By where? By why? 
By who? By How? 
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(DJ Study the stratified data if ~my dispersion· or.variation be ob-:

served, 
• ~ * I " ·• 

... ! . 

• By graphication as possible as .can for easy obs~rvatiop_. 

as show.1.1 in Fig. 6, against . . . . . 

Specification or drawing criteria 

Control limit 
Goals specified by top management or awn's senior 
MGT. .. · · .. ,. .··. 

• If dis~ersion found, 
·-· Try to find any ·other similar dispersion by ·compar~ · 

ing with another case-studying for confirmation of 

· tliis kinds of dispersion.· · · 
These case studyings are recommended to fin 1 at 

least 2 or rriore tip to 5 cases. 
It is necessary to hasten for data collection· until lo-

cating right case-studying 
U only one-case be available, be sure careful studying 
for right m:ierpret~tion. . · . . · . 
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5.4 Analysis of Data & Fact Obtained 

Main objective for analysis is to identify any probable 

causes for solution and finally to isolate root-cause(s) for counter-

measure(s). 
In another words, to high-light where and what bad 

(wrong), and to clarify why they are bad (wrong) is its role. 

A) Identify any possible probable causes as. much as you can, 
while why dispersion is coming from are keeping in mind 

through 4M1E approach of fish-bone chart, that is as shown in 

··fig. 7. 

~ ::: B) Some other causes beside 4M1E are also rPvealed during 

' brainstorming session, as such customers using environment, 
boundary conditions, culture or, customs differences. etc .. that 
any ideas are necessary to welcome and appreciate for analysis. 

While identifying any probable dispersion causes, it is nec-

I .. ~ 

essary to be careful for, 

- Try to ask "Why dispersion be happened" 3-5 times. 

until probable cause(s) be identified. 

If you would take such as approaches "How to prevent 
dispersion", only brain-worked idea are popped out, 

not based on data analysis based on dispersion. 

To identify most affectable cause(s) which would di

rectly influenc. d to dispersion. 

Reversely, to identify and to eliminate negative cause(s) 

for Dispersion is also important for simplification. 
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Such kinds of study m-Q.St bk continued on until ; _.;ci1-

tion of root cause(s).: is idim~fied without changing any 

boundary conditions for dispersion causes. 
. . ·-

C) Now, it is time to pick-up the-most affectable probable causes 

ras ;candidate:s· of root-causes through the above mentioned 

i proce~sings, such ones wq,uld be marked by µnderlined or 

I:~ on )he Fish-llo'le Chart prepared before. 

I "': I ; . -. 

I ~: i ' 

' ;: 
' 
I 
• - .I 

c··· 
I 

! ., 
I 

! 

I ·-. 

I ; 
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I 

·--- ... 

D) Isolate root-call.se(s) among candidates of probable c~uses. ' .. :.: . :: 

-·7 '.(J.) To study and analyze past data or case-studying! 3..1_1d ~~, 

identify which cause(s) mostly affect by studying· ?O::-~P·· 
cases for justification. -·· . - '. 

(2) If any experimental test be avilable, its affects m\is~·b=~-~ali
date•.l. 

(3) If not possible, it must be validated. by late action for effec-

liveness. 

( 4) In case any interaction is inevitable, experimental-test m~t 
.... __ be ~erformed will"lout such interaction conditions . 

. , 

:•: .. "•. :.··· ; 
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5.5 Establishment of Counter-Measure(s).. ; . . · .. .- . ;. 

(A) Establish cciunter-measuie(s) for root-cause(s)· isolated '.inde-

pe.ndently· for · '. · • : · : 
Remedial action - For result· · 

Recurrent preventive action - For cause(s) 

.. - . 

: .. 
-1:. , ! • , •••• ; ; • • - • 

- ;·.,,l·· "··: · · ~ · · ·.·Patient · .... ·• : •'·'*· ·-

i· 
.... 

Too m.Jch 
. -. . ~ . , . -.. · · ·wearing· · 

Slept----""' 
with drunk 

Less----~ 
blanket 

injection 

Material Method 

.\ 

Cold 
shower 

Catch 
cold 

Air conditioner 
>-----broken 

In case, the above case is analyzed as such, 

Remedial action is 
To take pill. to shot antibi

otic injection, or to be in 

bed warnl y 

Recurrent preventive action is To shct cold-preventiv3, and 
To health control practices 
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~-..... ... . . 

B) Deploy the sa~e counter-meastire to .the· population~for~im;.L\; 
provement, which action is called as "Horizontal Deployment" 

, ' . 
;~'..; l}\j,·--·~· .. !::·.·;1• ..... ·.. . . . .. · .. :·~ .. ·. -.~ ·~- :;-.:._! (..;"; 

C) ~P:J~r:·rE!.c~~nt pr_eyenti~e ~ctio~ is taken. f9i: ~au;Se(s).Jq .. 
- . •. . . •. , .•. : ' ~ I.• 

elilajnat~ r9Qt-:cause(s), its action might hav~ side effect t9 oth~r, .. - . . . . . . . . . .. •. ; ... .· . . : ..•.. 
cause(s) as by-products - quality improved, but cost go_E_is. :up ... 
high, and delivery date be late, or reversely cost reduc~d:·'b~t ._. 

quality be degraded. · · · · · · · · :·· · · = .~:-:.··: ;'·; ;;, 

If such adverse effect is anticipated, it is better to apply the 
·:.. I·.:.-··-. r, I . ~ ·· , . .-, . · . . . . . . . . . . : . 

countef.:measures partially and ·not all at same· time, to conful'rJ 
by-product. " · ·: ·· ·: t ;. 

D) Counter-measures established are necessary to notify ancl co
ordinate with any organizations related prior to full implement(l
tions. 
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I 

5.6 .. Execution of Counter-Measures !.:. 

. : 

·.: . ~ .. : 

A) Every counter-measure(s) are necessary to be understood by 
every subordinates relat~d and :must be explained and dissemi-. : 

nafelfWith their h1tention and expected effectiveness 'With:how:; · 
to 1~plement. · · .; · :-. ::. ·:: -· · · 

'- : . . : ; . 

B) .Execute the counter-measures physically on project..; .. , : ,. : ! _._, .• 

~:: t . j ~ . • • I - : ! _ - : • . . ... -. •. ~ . • ! ·'! ~ •. 

C). ~ecord the action taken and the result obtained on formats 
• • J • • - • • • • • . - • . - . . • . ' . ~ : ; ; • I : ~ ~ ··' •' ·• 

specified. - . : .· ... : 

-~ • • I.=• ii_- : : ., . :_ . ; ·- . : : :. . . ; .. 
. . . ~ .. 

- 42 -



5. 7 Evaluation of Result Obtained.· 

(A) Compare the result obtained with the data or graphication 
prepared at Step 2 as shown in Fig. a. ·:; ;~:~ -

. 
(B) Calgtlate tlie effectiveness for implemented counter:..me~~f 

-· \ by· mon~tarial value, through which every subordinates could be 

... ; recognizable enough how much be con~ibuted, and be motivated 
·. · or challenged for future (next) project implementation. 

. (CJ -E~~~ate' if intended goal is physically achieved as planne~}\-1 
and also secondary achievement is necessary to identify· fo~ \ ~ 
counter~measures' effectiveness, by quantitative direct intj.i~a-, \: 
lions. : . . · : \; 

. .. .. 1 

When secondary achievement is remarkably evident, hlft 

primary one is low, the secondary is so much appretj
ated, and the primary tend to be neglected. Thfa is most 
careful evaluation for why the primary one is I\Ot 
achieved as planned. But the secondary is effective. As 

for QC concept concerns, this could be eva_luated as fail
ure in planning and processing. 

- When the results are not met with tJ1e goal, difference l?E\
tween result & goal is quite instructive information t:q~t 
in next project planning, the causes of such differenc~s 
must be investigated to prevent from the same failure, as 
shown in Fig. 9. 

By Control Chart 

1')89 12/1-12124 
11190 1'5-1130 

UCL 

LCL 
----------------- LCL 
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D) As mentioned before, not only the secondary effectiveness, buf· 

some other qualitative, intangible or anticipated effectiveness ay,e'' 
also necessary to mention at this stage, .. : 

Qualitative .-ffecti veness 

Intangible effectiveness 

- 45 -
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5.8 Standardization 

Af If vroje~t is not successfully achieved as pianned, it could be 

, in~erpreted as [Plan l or j Do I stages are something v.Te;ng that Step 
2 lo St£,P 7 are nece~,sary to follow under QC story concept by 

_,_ 
way of "Way" concept. 

rB) If project is achieved as planned, this counter- measure(s) 

rnu~t be standardize::! as a part of SOP (Standards Of Procedure) 

for implementing in daily routine-working area (Shops). 
The counter-measures established are created by every technical 

expertises ideas and experiences into so popular and understand

ay~_e. procedures tor other unskilled employees improvement i~ : 
OJ:?~ration. To standardize, SW1H approach are most recom- . 

mendable for fault-less establishment of SOP by 

I _, 

Why 

Who 

When 

Where 

What 

-

I ·--
Why necessary such changes into SOP. 
Who have responsibiiity for implementing of 

SOP. for checking or evaluations. 

Whe~ SOP will be implementing. 
Which processing shop will be implemented. 
What kinds of action (Operation) are necessary 

to implement. 
How How to conduct such action into operation. 
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(C) These consideration are necessary to integrate into SOP as.,: 
written form, 

if SOPs have been established, these input are to be calledr .. 
"Revision" 

if SOPs are not established, this action can be called, 
"New" 

if Have been SOPs are necessary to delete, can be called, 
"Rescind" 

(D) Whenever standardization are conducted, their effective date 

for implementation are disseminated to every organization re:-.. ·: 
lated. 

(E) After revised or new SOP are published, some kinds of edu-: . 

cation/Training program are necessary to install for full dissemi-.;. 
nation. 

(F) After standardization, counter-measures established are nec

essary to consider if these are feasible enough to other simileµ-·. 
operations for preventive actions. 

(This is calle1l as "Horizontal deployment", and is manda-. 
tory in TQC.) :. , 

- 47 -



5.9 Identification of Residual Problem and Future 
Program (Project) 

(/\) 

.---·--1 ~------+------J~_]· 
I .~ 

A B C D E 

Aforementioned example shows that "A" problem is now 

decreased but not zero yet, and "B" problem are now the worst 

situations. 

(B). At this case, "A" problem is still going to correct until zero, 

and "B" is also to be zero are necessary to consider under "Vital 

Pew" concept. "A'' was a critical area to be solved, but after ac

tion, it has no critical today, nor "B" is the same. 

(C.) Usually, if the same project is continuing on sometime, 

people are tended to tire-of for such repetive action. Under such 

environment, it is recommendab~e to tackle another vital-few 

project at that time. 
Also, residual area for "A" & "B" are better delegate to 

lower level people to tackle as their responsibilities for solution 

or ·wait and see their trend for some time. 

(D) Established SOPs for improving project are necessary to con

duct periodic check for their effectiveness are still existed. 
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(E) Overall self-examination for QC story processes of project is;~ 
final action to be performed, as 

Project is exact vital-few, and valuable to tackle at thi~· ti 
time. 

Project achievement processes are exa·-.ly following as 
scheduled. · · :1: ! 

Project QC story are followed as planned. 
, .. i 

Analysis, root cause isolation and counter-measures are·. 
conducted by data appreciation concept. 

Project goal is fully accomplished as expected. . ?·: 

No utilization for modified adjectives nor adverse for 
counter-measure establishment are fully implemented 
during whole QC story processings. 

How to establish for next project is always followed by 
after self-examination of the previous results. 
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6 . .-: Education and Training 

6.1 General 

Employees education and training program are pro-
.:..~ . 

grammed by human-resources career development concept under 

top management's firm commitment which are explained in Fig. 

10. . . 
It's concept are necessary to be based on people-bUilding 

as explained by old Chinese proverbs, 

' Bad farmer grows weeds 
_., ·Good farmer grows rices 

Better farmer cultivates rice-paddles · 
·. Best farmer builds human-beings. 
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A 

N 

D 

0 

Top management commitment for human resource development 

Education & trair.ing steering committee establishment 

Long/medium range human resource 
development plan & program 

"-~~~~~..--~~~~~~~~~~~~~~~~~~~~: 

Specific 
technology 

sub-committee 

lnhouse educations' training 
requirement request 

General 
methodolo~ 
sub-committe·~ 

Annual human-resource development plan & program 

Selection for participants by level of employee 

Establishment of curricurum, instructors, and education 
material & aids 

Screening of participants by t&st 

Fxecution of education & training 

Technology 
EDU/TANG 

• Class-room type lecture, 
• Group discussion by theme furnished 
• Case-study 
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Counselling & guidance by tecturoers & counsellors 
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Evaluation by lecturers & counsellors 

Submission of studying reports by each participants . 

Evaluation by participant's superiors after education 

Case-study (improvement status report) by monthly basis by--, . 
managements & participants ___J 

Identification of weakness for case presentation status 

Define for further education and training requirement 

A 
I 
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I 

L I 
I r----, 

Feed Back - - - - - - .! 
L-----1 . 

---~---------------------------------

Fig. 10 Human Resources Education & Training Flow 



1· .... 

Role of Education Office 

1. Establishment and Control of Company-Wide Hu): 
man Resources Development System :;:: 

(A) Understanding of Top Management Policy for Human;. 

Resowces Development 

(B) Preparation of Human Resources Development System 
(Program & Plan) 

(C) Identification of Management & Supervisors Responsibil
fu for their Subordinates Development 

(D) Organizing of Education System , . 
. ~. 

(E) Establishment of Education System Regulation and S!an:: 
.drufil 

(F) Estimation & Allocation of Educational Budget 

i. 
(G) Establishment of Long-& Medium Range Career Develop .. 

ment Plan 
:r 

" (H) Evaluation of job-Site Education Phfil Established by 
Each Organizations and Follow-up 
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2. Identification of Education-Needs for 
Human Resources 

(A) Identification of Education Needs or Weakness Based on Top 

~anagement Policy, Each Olianizational Status 8c Weakness, and 

technical 8c Technological Trends Analysis 
I 

~) nri_oritizing ..Jf the Above Finding depending on Criticality. 

Einergfitcyness and Inter-Organizations Analysis 

(C) Decision of Physical Implementation Program 

·' 

i) Participants Selection 

ii) Instructor Selection 

iii) Duration 

iv) Budget 
v) Goals 

S. Supporting and Counselling of Site Management 
and Supervisors 

(A) Furnishing of OTT-Processing Procedures Tools Methods to 

each Responsible Management & Supervisors 

(B) Consultation of OTT Implementati.§.! to Improve their Effec

tiveness 

(C) Furnishing of On-the Job Site F.rluc.tttion Materittl 

(D) Qlnsultation of On-the Job Site Education Implements 
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4. Establishment & Implementation of Educatio~a 
Program 

(A) Establishment of In-House Class-Room Type Education Pro
gram by Level, Skill, Technics, Technology & Qi:ganization 

:m Establishment of Participation Program Organized by Outside 
Facility 

(C) Establishment of Long-& Medium Range Programs for the 
Aboves 

(DJ Implementation of the Aboves 

5. Establishment Supporting and Expediting of Self 
Development Concept within Employees. 

(A) Campaigning of the Necessity of Every Employees Self-Devel
opment Program CPeople Building) 

(B) Encouraging every Employees be joining and Participating of 
People-Building Program 

(C) Pursuading Every Employees be Recognizing of People-Build
ing Program through Personal Contacts 

(D) Evaluating of Status and Trends for Further Developments 
·.: .! J 
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6~2 Example of Curriculun1 by Levels 

(A) Recommendable Curriculum for Top & Sr. Management 

(1) Role of Top/Sr. management in quality control 

(2) Understanding & appreciation of SQC 
-~- (3) Quality control in planning and design stages 

(4) Quality control in production stage 
(5) Quality control in marketing and service stages 

·· .. (6) Quality assurance 

(7) QC circle activity concept 
(8) World-wide status of QC concept implementation 

(B) Recommendable Curriculum for Middle M~.nagerr.ent 

!1_ (1) Relationship between business management & SC 

(2) General concepts of quality control 
(3) Organization and management of QC 

·- (4) Quality assurance (at development, production, market, 

service, and QA system) 
(5) Implementation, promotion & education of QC 

(6) Execution of quality control 
(7) Relationship between QC & reliability 

(8) Supplier control 
(9) R0le of middle management for QC circle activity 

(10) Statistical method orientation 

(C) Recommendable Curriculum for Staff & Engineers 

(1) Orientation of quality control concept 
(2) How to summarize data obtained 

(3) Probability & statistics 
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( 4) Statistical inspection & estimation for attributed & vari-
able data 

(5) Control chart 

(6) Sampling inspection 
(7) Variable anaiysis 

(8) Regression analysis 
(9) Design of experiments 
(10) Sampling method 

(11) Reliability engineering 

(D) Recommendable Curriculum for Supervisory Employees 

(1) Orientation of quality control 

(2) Role of supervisors for quality control 
(3) QC 7 tools orientation 

(4) Improving and maintaining in workshop under "Control" 
concept 

(5) Quality assurance 
(6) Inspection 

(7) QC circle concept 

- 56 -



7. Facilitator's Role 

7-1 DESIRABLE FACILITATOR 

1} TO FAMILIARIZE QUALITY CONTROL 

CONCEPT ANO METHODOLOGY. 

2) T 0 HAVE EN 0 UGH CAP AB I L I TY F 0 R 

EXPL~NING A PROBLEM BY QUANTITA-

TIVE INDICATIONS.AND ANALYZING 

SUCH DATA BY A STATISTCAL METHOD. 

3) TO FAMILIARIZE EVERY WORK-FLOW 

AND WORK-JOB IN EVERY WORK-SHOPS. 

4) TO KNOW EVERY EMPLOYEES BY NA\1ES. 

5) TO BE ACCEPTED AS A TRUSTWORTHY 

PERSONNEL. 

6) TO HAVE GOOD HUMAN-RE LAT I ONSH IP 

AMONG EVERY EMPLOYEES. 

1) TO BE GOCJO LISTNER. 

a) TO HAVE ENOUGH CAPAS IL I TY FOR 

PERSUASION 

9l TO HAVE 

TEACHING 

ENOUGH CAPABILITY 

SOME METHODOLOGY. 

FOR 

I 0) TO HAVE ENOUGH CAPABILITY FOR 

RIGHT DECISION. 

OASYSO 0 1-0 9-0 I 
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I 1) TO HAVE A PAT I ENT MANNER. 

1 2) TO HAVE A SOUND AND STRONG BODY. 

tS) TO STAY AS A DUMMY GENERAL AT ALL 

TIMES. 

14) TO RECOGNIZE HIMSELF. WHEN BEING 

SUCCESS. SUCH TOC ACHIEVEMENT ARE 

TO BE GIVEN AWAY TO THE RELATED 

PERSONNEL OR MAHAGEMEhT. IF NOT. 

SHARE THE REPONSIBILITIES WITH 

CONCERNED PERSONNEL. 

15) TO RECOGNIZE HIMSELF AS A FACILI

TATOR IS NOTHING BUT A MEDICINE 

FOh SICK. IF IT IS EFFECTIVE. IT 

COULD BE APPRECIATED. IF NOT. JUST 

CASTING BY A COLD LOUK. 

I &) I F P 0 SS I B L E. T 0 B E A EXP E RT I N A 

SPECIFIC FIELD (TECHNOLOGY). 

IT IS CERTAINLY IMPOSSIBLE TO LO

CATE SUCH PERSONNEL. BUT FI NO roe 
MANIAC MAN AND EDUCATE THEM UNTIL 

HE CAN DEVELOP AND PROCRESS TO 

SUCH KINDS OF LEVEL UNDER LONG 

TERM PROJECT. 

OASYSOOl-09-02 
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GENERAL 

7-2 SPECIFIC FUNCTION 
AS 

TQC FACILITATOR 

1'l IF OC--STORY ARE FULLY UNDERSTOOD 

AND IMFLEMENTED AT EVERY ACTIONS. 

BY EVERY EMPLOYEES. 

2) IF IDENT FI ING owN· s WEAKNESS AND 

STRONG AREA WITH QUANTITATIVE OAT/ 

ANO ESTABL SHING SOME CORRECTIVE/ 

SUS TA I N I NG A C
0

T 0 N S F 0 R I MP R 0 V I NG/ 

MAINTAIN NG OF SUCH STATUS. 

F YES. ENCOURAGE FOR CONT IN· 

UATION 

----- IF NOT. DENT I FY WHY NOT. AND 

SUPPORT AND WORK TOGETHER 

FOR CHALLENGING THEIR AWAR-

NESS FOR CONTINUOUS IMPROVE· 

MENT CONCEPT. 

3) IF MANAGEMET IS SELF-SATISFIED FOF 

ONLY FOLLOWING OWN BOSS'S ORDER. 

WITHOUT OWN VISION NOR STRATEGY. 

4) EVEN IF ESTABLISH I NG OWN POL I CY 

AND GOALS. BUT THEY ARE ALWAYS SET 

RATHER LOWER CONSERVATIVE WAYS. 

WITHOUT ANY HIGHLY SELF-MOT I VAT ED 

AMB TIOUS ONES. 

0 A S Y S O 0 l - l 6 - 0 3 
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5) IF ZERO-ACCIDENT OR ACCIDENT PRE

VENTION ACTIONS ARE ESTABLISHED 

AND IMPLEMENTED UNDER QC-STORY 

CONCEPT. 

I) IF EVERY STANDARD OPERATIONAL PRO 

CEDURE (sop) ARE ESTABLISHED FULLY 

IMPLEMENTANBLE AND CORRESPONDABLE 

WITH THE PRESENT PHYS ICAL OPE RAT-

IONS BY OPERATORS. 

- -- - - FLOW-CHAR]-

PROCEDURES ARE AVAILABL 

FORMAT 

7} IF EVERY SOPs ARE ISSUED, STORED, 

REVISED. OR RESCINDED. AS SPECIFIED 

I) IF EVERY MANAGEMENT ARE ESTABLISH 

ED FOR SUBORDINATES MORALE MEASUF 

!NG INDEXES AND IMPROVEMENT PRO

GRAMS. 

9\ IF EVERY MANAGEMENT ARE ESTABL IS~ 

ED FOR WHITE-COLLOARS PRODUCT Vil 

MEASUREMENT INDEXES AND THEIR IMf 

ROVEMENT PROCEDURES. 

10) IF EFFECTIVENESS OF OC TOOLS ARE 

EVALUATED. 

0 A S Y S 0 0 I - 1 6 - 0 1 
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---------------------·--

t t) IF ANY REMARKABLE UTILIZATION CASE 

EXAMPLE OF QC METHOD ARE AVAILABLE 

IN TOC IMPLEMENTATION PROGRAM. 

t 2 ) IF EVERY MANAGEMENT 

FOR SELF-DEVELOPING 

ARE PREVAILING 

PROGRAM UNDER 

THE R OWN INITIATIVES WITH LONG 

TERM PROJECT. 

131 HOW DEEPLY INVOLVE IN THEIR SUB

ORDINATES SELF-CEVELOPING PROGRAM 

AND SUPPORING BY EVERY MANAGEMENT. 

t 4) IF EVERY MANAGEMENT ARE SUPPORTING 

FOR ESTABLISHMENT CF LIFE-WORK FOR 

EVERY SUBORDINATES. 

151 IF EVERY SUBORDINATES' STATUS ARE 

WELL l_NFORMFO AND ANY NECESSARY 

ACTIONS ARE TAKEN PROPERLY. 

I Ill IF ANY PROBLEMS RELATED WITH HUMAN 

RELATIONSHIP BETWEEN SUBORDINATED 

ARE OBERVED. 

17) IF ANY CONFLICT ARE OBSERVED BE

TWEEN SAME LEVEL OF MANAGEMENTS 

DURING HOR ZONTAL COOPERATION WORK 

0 A S Y S 0 0 l - 1 6 - 0 l 
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1 I} IF ANY DISCONTENT OR GR I EVAN CE IN 

EMPLOYEES MINDS ARE COLLECTED BY 

MANAGEMENT TO PREVENT FROM FUTHER 

OUTBREAK. 

1 I) IF ANY REPORTS ARE BUBMI TTED WI TH 

2 0 , 

ENOUGH DATA EXPAINED REAL STATUS. 

I F A N Y C 0 R R E ·c T I V E 

TABLISHED BY BOTH 

ACTJONS ARE 

OF REMEDIAL 

ES -

ANO 

RECURRENT 

FULLY AND 

PREVET I VE ACTIONS. AND 

PHYSICALLY IMPLEMENTED. 

2 11 If NOT GOOD REPORT BUT BAO NEWS 

REPORT S SUBMITTED (PRODUCTION 

FAILURE. CUSTOMER CLAIM OI COM-

PLAINTS. OPERATOR 

COMPENSATION. ETC 

FICULTY. 

ERROR, WARRANTY 

)WJTHOUT ANY DIF 

221 IF EXPERIENCED WHEN SUBMITTED BAO 

NEWS REPORTS TO HIGHER MANATEMENT 

ANY EMBARRASSMENT HAS ENCOUNTERED 

23i IF EVER CHASING ANO REQUESTING FO 

CORRECT VE ACTIONS TO OTHER ORGAN 

IZATION OR PERSONNEL. WH LE NOT 

BLAMING OWN' S RESPONSIBILITY. 

0 A S Y S 0 0 1 - 1 6 - 0 2 
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8. D E S I R A B L E M A N A G E M E N T 

L 
A 
R 
G 
E 

F 
E 
w 

I I I TYPE v TYPE 

IV 

TYPE I I TYPE 

FEW LARGE 

HUMAN APPRECIATION 

-TYPE M A N A G E M E N T 

LOW CONCERN FOR BOTH JOB AND 
S U B 0 R D I N A T E S 

ONLY PERFORM OR CONDUCT MINI-
MUM DUTY OR RESPONSIBILITY 

ALWAYS EVADE FROM CONFLICT, 
Di FF I CULTY. FIGHT OR RESPONS 1-
B I L I T Y 

EVEN REQUESTED ANY OPINION OR 
I DEAS OR SUGGESTIONS, ALWAYS 
EXCUSE FOR CONSIDERATION AND 
MORE TIME, BUT NOTHING PRESENT 

DON'T WANT TO SEE HIS BOSS, 
ALWAYS HESITATE TO TALK 

0 N L Y S U B M I T R E P 0 R T R E 0 U E S T E D 
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I I -TYPE M A N A G E M E N T 

LOW CONCERN FOR JOB, BUT HIGH 
F 0 R S U B 0 R D I N A T E S 

p A y 
ORD 
TRY 
B U T 
ASS 

MORE ATTENTION FOR SUB-
INATES AS HUMAN-BE ING, AND 

TO COORPERATE WITH IN SHC 
SO MUCH INTEREST FOR JOB 
GNMENT NOR ACHIEVEMENT 

TRY TO EVADE CONFLICT, BLAME C 
D I F F I C U L T Y U N L E S S H I S S U B 0 R D I 
NATES ARE INVOLVED 

ALWAYS TAKE SUCH AS 'COME, corv 
DON'T HURRY TO CONCLUDE' TYPE 
SOLUTION 

STAY WI TH YES-MAN ".WI TH HI 
BOSS, AND NEVER SAY 'NO' 

INFORM ANY PROBLEM TOH S BO~ 

I I I -HPE MA N A G EM E N T 

HIGH CONCERN FOR JOB, BUT LOV. 
F 0 R S U B 0 R D I N A T E S 

WORK-F RST TYPE MANAGEMENT 

ALWAYS DRIVE SUBORDINATES HAF 
BY HIS OWN DEA, AND NEVER COi' 
S I D E R T H E I R P E R S 0 N A L N E E D S 0 F 
R E 0 U E S T 

NEVER ACCEPT OTHER'S OPINION 
NOR IDEAS, BUT RATHER SUPPRES~ 
AND TALK AWAY 

SHOW HIS ACCOMPLISHMENT TO HI 
B 0 S S P R 0 U D L Y , A N D T R Y T 0 B E 
RECOGNIZED BY WI TH BRAG 

SOM ET IMES, 0 P P 0 S E T 0 H : S B 0 S ~ 
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V -TYPE M A N A G E M E N T 

NOT 'YES-MAN NOR RESISTING 
PARTICULARLY. 

ALWAYS LOOK AROUND WH CH WAY 
IS THE BEST FOR OWN' S SAKE 

MOST OF TIME. YSE. IT IS. BUT 
--- TYPE OF EXPRESS ON IS 
HIS APPROACH 

ALWAYS STAY AT COMPROM S NG 
ATTITUDE 

MOSTLY, TAKE SEVERE ATTITUDE 
FOR FOLLOW! NG co· s REGULATION 

TRY TO COMPROM SE BETWEEN JOB 
RESPONSIBILITY AND HUMAN RE-
LATIONSHIP 

MEDIUM CONCERN FOR BOTH JOB & 
SUBORDINATES 

V -TYPE M A N A G E M E N T 

HIGHEST CONCERN FOR BOTH JOB & 
SUBORDINATES 

DELEGATE SUBORDINATES FOR SOME 
SPECIFIC PLANNING. SCHDUL I NG 
AND IMPLEMENTING AND MONITOR-
! NG, IF FOUND SOME TH IN~ WRONG. 
ACTIVELY SUPPORTING AND COUN-
S E L L I N G F 0 R H I S S 0 L U T I 0 N T 0 B E 
D 0 N E B Y S U B 0 R D I N A T E H I M S E L F 

NOT BE DI RECTOR. NOR 
BUT STAY AT ADV I SOR 
B R 0 T H E R 0 R S I S T E R S 

CONDUCTOR. 
0 R B I G -
TUAT I ON 

WHEN 0 PIN I 0 N 0 R IDE AS AR. '\J 0 T 
CONSENTABLE WITH HIS BOS.,, DE-
B A T E 0 R 0 I S C U S S B Y S Y S T E M A T I C 
AND SCIENTIFIC WAYS FOR RIGHT 
0 E C I S I 0 N F R A N K L Y 
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Chapter I What is design of experiments'! 

The present artide d..:scribcs the design of experiments. Let us elementary ex
plain how to interpret the design of experiments. 

§ I.I Introduction 

In order to investigate the relationship between product characteristic values and 
manufacturing conditions, experiments arc always can-ie<l out at shops or labo
ratories. More generally, experiments arc performed as means of objectively 
grasping the cause and effect relation or as means of testifying the theories or 
hypotheses. 

When proceeding to such experiments, there are a lot of factors to take up and 
there will arise problems as tu which way to take or how to rcml.!dy errors 
inherent to experemental data. To answer these requirements. the discipline 
called a design of experiements has t~.:n developed. It is intended for giving 
solutions to: 

(I) How to carry out the experiment in order that the given object will be 
attained most effecivcly. Namely, how to obtain as much correct information as 
possible with a minimum number of assays. 

(2) How to an~1lyzc data in order to deduct correct conclusions from experimen
tal data which contain errors. 

§ 1.2 Single factor experiment and factorial experiment 

Suppnse an experiment is performed for enhancing the strength of a product 
produced by a certain chemical process. Considered as important manufactur
ing conditions affecting the strength arc reaction temperature and catalyst quan
tity. Lei us find out thl.!ir optimum conditions. (Sec Pig. 1.1.) 

Jkac1i11n h:mpcraturc 

--------'------.----'--~r s1r~1~c11i I 
' . . 

Cata(y,t <(Uantily 
Fig. I. I Characteristics di;1,:;ra111 
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The 4aulity characteristics to pursue such as the strength arc evaluated in terms 
of characteristics value ··ml the manufacturing conditions subjected io the ex
periment an~ referred to as factors. which arc generally expressed in upper case 
letters A. B. C .... Herc. the reaction temperature is expressed as A. and the 
catalyst qu~!;.tily as B. To seek optimum conditions of each factor. an experi
mental will be pcrfotmcd. For example. suppose an experiment will be excutcd 
with reaction temperature (A) changed to 3 stages: 400°C. 500°C and SO<rC. At 
lhis time. 40ff'C. 45CfC and 50D°C arc lcvrls of factor A .md arc expressed as 
Ar. A.? and A.~. respectively. 

Suppose 2 factors A and B arc technically studied and that their levels arc set to: 

A (reaction temperature): 
B (catalyst qauntity): 

A 1( 400°C), A2(45Q°C). A~(500°C) 

B1(3%), B2(4%) 

The experimental way often practiuccd insuch a case before the design of ex
periments appeared is as follows. Firstly, with a view to determining an opti
mum level of factor A. the level of B is fixed. for example. at R 1. cxpcri111ents 
arc carried out with A changed to A 1, A1 and AJ and, from the results. the opti
mum level of A is decided. Suppose it is A 2. Then. in order to determine an 
optimum level of factor B. A is fixed at the just determined optimum level A 2. B 
only is changed to B tand B2 for experiment and. from the results. the optimum 
level of B is decided. Suppose it is B2. Then. A1B2 is rated as the optimum 
operating conditions of the chemical process. This is the illustr:ttion. 

Such an experimental method is referred to as a single factor experiment since. 
at a time. only one factor is taken up. 

When the single factor experiment is applied to several factors which arc inter
active on each other. it may lead to an erroneous conclusion and is not a good 
solution. 

The eff1..·ct of a factor level may depend on what is the level of another factor. It 
means thal a certain combinaticm of several may cause a particular effect. In this 
case. they arc deemed interactive and the effect is referred to as an interaction. 
From a different viewpoint. the facl that there exists an interaction between fac
tors means that their effect is not cumulative. 

Let us explain the inleraction referring to examples. Suppose. in the above ex
ample. the "true" strenglh in em:h level combination of A and B is as shown in 
Fig. 1.2. As A is succssisvely changed to A 1, A~ and A_, when R is at B 1. the 
strength increases to 5 and I 0 successively. This relationship holds true also 
when B is al B2. Therefore. the level effect of A remains unchaged regardless of 
whether B is at B 1 or B~. whereby there is no interaction hetwce:i A and B. 
(Now. the k·vcl effect was examined wilh B fixed). The conclusion remains the 
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~amc by examining the level effect of B with A fixed.) Fig. 1.2 can graphically 
be illu~trate<l as in Fig. 1.3. When there is no intern.ction, the graph has parallel 
lines. 

~ B, Ba 

A, 30 40 

A2 35 45 

A, 45 55 

Fig. 1.2 True stre11gth (when there is no internction) 

40 

30 

Fig. 1.3 When there is no interaction 

On the other hand, let us suppose this time that the "tmc" strength at each level 
combination of A and Bis as given by Fig. 1.4. When Bis at B 1, changing A to 
A1. A1 and AJ successively raises the strength to 5 and IO accordingly but, when 
B is at B2, this relationship docs not hold. In this case, therefore, an interaction 
exists between A and B. Fig. 1.4 an graphically expressed as in Fig. 1.5. When 
there is an interaction, curves arc not parallel with each other. 

~I B, B1 

A, 30 40 

A, 35 55 

A, 45 35 

Fig. 1.4. True strength (when there exists an interaction) 
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60 
)( 

50 I 
40 x 

XBz 
30 

Fig. 1.5 When there exists an interaction 

The interaction between 2 factors is referred to as 2-factors interaction. that be
tween 3 as 3-factor intcrfaction, and so on. For interaction. symbol "x" is used. 
For example, the interaction between 2 factors A and B is expressed by A and B. 
Existence of an interaction is theoretically and empirically recognized and is a 
known fact at present. 

As against the interaction, an averaging effect of factor level is referred to as a 
main effoct. The main effect and interactive effect arc generically ref erred to as 
a factorial effect. 

Let us resume the first example and suppose that the true strength at each level 
combination of A and B is as given in Fig. 1.4 for when there exists an interac
tion. Let us carry out a single factor cxperment here. By fixing B to B 1 and 
changing the level of A, we will obtain A J as an optimum level of A. Then, by 
fixing A to A3 and changing the level of B, we will obtain B 1 as an optimum level 
of B. In short, we will obtain AJB1 as a optimum level combination. However, 
a veriFig. optimum level combination is A 2B2. As is clear from this simple 
example, a wrong conclusion may be obtained is the single factor experiment is 
applied when there is an interaction between factors. (In this present case, a 
truly optimum level combination A2B2 will be obtained if Bis fixed to B2 first 
for determining the optimum level of A.) 

The experimental method devised to remedy such a weak point of the single 
factor experiment is the factorurial experiment, where all factors in question arc 
retained at a time and arc combined in every possible way. This solution evalu
ates all factor effects exhaustively, thereby giving a correct conclusion. 

Let us explain this fact referring to a simplest experiment involving 2 factors A 
and Beach having 2 levels. With the single factor experiment, where the opti
mum level of A is located upon fixing B to any level and then the optimum level 
of B is located upon fixing A to thus located optimum level, the obtained data is 
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as given in Fig. 1.6. on the other hand, with the factorial experiment where all 
level combinations arc tested. the obtained data is as given in Fig. 1.7. In case of .... -
Fig. 1.6 .. the effect of A (when changed to A 1 to A2) is known only for the case 
where Bis at 81 and not for the cast! where 8 is at 82. Therefore. interaction Ax 
B cannot be evaluated. In case of Fig. I. 7, however, the effect of A can be 
known when 8 is at each of 81 and B2and, from the difference between the= 
cases, interaction A x 8 can be evaluated. 

Fig. 1.6 Fig. l.7 
Single factor experiment Factorial experiment 

~ B1 Bi ~I B1 Bi 

A, 

I 
0 0 A1 

I 
0 0 

Aa 0 x A1 0 0 

o: Data exists x: No data exists in Fig.s 1.6 and 1.7 

Note: Practically, experimental data involves errors. To separate them from true 
interactive results, there must be more than one experimental data per cell. 

If, then, factors arc known non-interactive, docs the single factor experiment 
suffice dispensing with factorial experiment or other new processes? The an
swer is in the negative. In this case also, resorting to a factorial experiment is 
advantageous from the viewpoint of the assay count and accur<!sy uf obtained 
information. (Sec example problem I. I.) There is another experimental method 
of obtaining necessary information with less assay count unlike the factorial 
experiment. (Sec example problem 1.2.) 

01hcr points advocated for the factorial experiment arc thal the applic<tbk range 
of conclusion is wide and that tlv.: eondusion has a universali1y on account of the 
fact that, when examining effects of a factor. levels of <Hher factors arc changed 
in different ways. 1 

Example problem I.I 
Suppose 2 factors /\ (2 levels) and B (2 levels) have no inleraction A x B. Single 
factor experiment and factorial experiment give their data as given in Fig.s 1.8 
and 1.9. The assay count is J for the single factor experiment and 4 for the 
factorial cxpcrimcnt. Let us compare ohtained infon;ialion quantity . 

For the single factor experiment, the cffcct of/\ is estimated hy x21 - xi 1 and 
that of B hy xi.:? - x11. For the factorial experiment, on 1he other hand, the effect 
of A can be estimated hy any of y 11 - y 11 and y n - y 12, thereby allowing to 
evaluate the effect of/\ in 2 different ways. The same goes for B. giving 2 
evaluations y 12 - y 11 and y 22 - y 21. In short, the fac1orial experiment is double 
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the single factor experiment in terms of the obtained information quantity. If 
the single factor experiment is to obtain as much information quantity as the 
factorial experiment of 4 
assays. the single factor experiment must be recommenced. involving 2 x 2 = 6 
assays. 

Fig. 1.8 Fig.1.9 
Single factor experimental data Factorial experimental data 

~ B, B, ~I A I B, Ba 
A, Xu Xu A1 llu Jfu 

Ai Xu x A1 Jfu llu 

This fact reveals that. even when there is no interaction, the factorial experiment 
is advantageous from the viewpoint of assay count also. 

§1.3 Fractional factorial design and orthogonal array 

Increasing the number of factors increases the number of their level combina
tions, which is translated into many total assays for the factoria. experiment. If 
each of I 0 factors has 2 levels, for example, there will be 2 io =I 024 combina
tions or assays to carry out. There arises a problem 
that so many assays could not be performed as a matter of fact. 

2 standpoints arc evoked for this problem. 

( I ) So many assays cannot be executed from the viewpoint of time and cost and 
must be lessened, where possible. 
(2) There is no objection to increased number of assays but securing uniform 
experimental environments is difficult or performing all assays under homoge
neous conditions is practically impossible . 

Fractional factorial design technique is reserved to cope with case (I). and con
founding tcchniqu~ to cope with case (2 ). Case (2 ) mainly involves agricultural 
experiments. Therefore. the fractional factorial design technique will he dis
cussed in this article. 

The reason why, in the factorial experiment, all level comhinntions must he trstcd 
is to consider the existence of intcraclinn between factors. If I 0 factors of 2 
levels each arc retained, the factorial experiment imposes I 024 assays to evalu
ate all of the main effect of all factors plus I 013 interactions broken dcm·n into: 
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") t• . . ( Ill 4--- aL1L\r mtcract1ons as per 
2 

) = ') 

3-factor interactions as per ( 1_~» = 120 

4t. . . -Ill "IO - actor mtcract1ons as per { 4 ) = L. 

5-factor intcnctions as per ( '~» = 252 
) 

6-factor interactions as per ( '2> = 210 

7-factor interactions as per ( 1;» = 120 

8-factor interactions as per ( .!Q) = 45 
8 

9-factor interactions as per ( t~J) = I 0 

I 0-fanor interactions as per ( 4-'~) = 
I 

From the technical point of view, interactions deemed existing arc up to 2-
factor or at most 3-factor order an<l 3-factor or higher interactions may not exist 
as a matter of fact. If so, it is not necessary to experiment all level combinations 
but only a part of them. 

The following example shows that. when there is not interaction. comparisons 
between levels arc available without having to experiment all factor level com
binations. 

Example problem I. 2 

Suppose 3 factors A, B and C of 3 levels each do not interact among 2 nor 3 
factors. Herc, let us proceed to the following experiment which is neither single 
factor experiment nor factorial experiment. Select a Latin square out of 3 x 3 as 
shown in Fig. I. I 0. 3 x 3 Latin squares refer to an array where 3 numbers I, 2 
and 3 arc repeated in colum:1s and rows in such an order that each uccurs only 
once in any column or row. As shown in Fig. 1.1 I, allocate the columns to 

levels of factor A and the rows to levels of factor B and the squarl!s to levels of 
factor C. 

Fig. 1.10 
3 x 3 Lalin square 

array 

l 2 3 

2 3 l 

3 l 2 

Fig. I.I I 
Anangcmcni of fac1ors arwrd-

ing lo La1in square array 

B, B, Bs 

A, c. C, C, 
---

A, c, Cs (,, 

A, c, C, c, 
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Experiment 9 level combinations obtained by the above. 
( Readers who already know the orthogonal array will readily perceive that it is 
Taguchi's orthogonal aray L9(34) where rows t. 2 and 3 arc allocatc:d to factors 
A.Band C.) 

No.I A1B1C1 

No.2 A1B2C2 

Such an experiment allows the experiment pcrfonned with A I to include each of 
factor B levels B 1. B2 and BJ and C levels C 1. C2 and CJ only once. This nature 
holds true also for experiments pcrfom1ed with A 2 or AJ. Therefore. the sums of 
3 data tested with each of A 1. A2 and AJ arc equally afkctcd by factors Band C. 
Therefore. comparing these sums allows to compare the effects of A's levels. 

The same goes perfectly with B. Namely. comparing the sums of data obtained 
with each of B1. B2 and BJ allows to estimate B's level effects. The same goes 
also with C. 

If a factorial experiment is to be performed. all of 3 3 = 27 level combinations 
woul<l have to be tested. Please note that. by resorting to the above Latin square 
array, only 9 special level combinations arc tested out of the above. 

Sappose a single factor CXjJeriment has been pcrfonncd on 
the assumption that there exist no interaction. If you arc contented with a mini
mum number of assays. 7 assays suffice to compare A, B and C's level effects. 
When their accuracy is compared, the assays rcsorring to Latin squar~ array is 3 
times better. Th~rcforc, we can safely say that 9 assays of design of experiments 
schcduls process arc cquivalcn! to 21 assays of single factor experiment. 

The approach of the fractional factorial design is reducing the number of assays 
on the supposition that a part of interactiom do not exist as in example problem 
1.2 and not unconditionally. This supposition is practically feasible without any 
inr:onvenicncc. Therefore. the number of 
assays is decreased skillfully upon making use of technical knowledge without 
losing anything particular for it. 

The approach of confounding technique is dividing the experiment under the 
condition of giving up to obtain a part of unimportant information of internc
lions. 
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Actual experiments irl'rolvc a tremendous number of factors and impose use of 
fractional factorial design or confounding. Before utilizing these techniques. fairly 
difficult theories would have to be teamed. However. with the aid of an m1hogdnal 
am1y developed by Gcn-ichi TAGUCHI, ct al., the fractional factorial design or 
confounding can easily be designed. In Japan, designing the experiments with 
orthogonal arTay is widely practiced. 

§1..1 Experimental sequence randomization and ex11erimental site management 

Suppose 3 levels A1. A2 and AJ arc selected for factor A and arc compared with 
each other. If each level i:; to be repeated 4 times, totally 12 assays will have to 
be pcrionned. Then how to proceed to them? 

Conventionally, the experimental sequence was not particularly taken into ac
count and, for example, A1 would have been tested 4 times succcssi\·cly, then A 1 

4 times and then AJ 4 times. Even if, as a result, A2 and AJ gave good results, 
and At no good results, it might have possibly been attribuFig. to the fact that the 
operator was not yet familiarized with the first assay of A 1. It means that the 
experimental sequence effect and A's level effect arc confounded and indiscern
ible. The inability of discrimmating 2 factorial effects from each other is ex
pressed as confounding by the design of experiments scheduls. 

To eliminate such confounding, the design of experiments in a random order. It 
is refcrTed to as a randomization of the experimental sequence. Its approach is as 
follows. 

When carrying out totally 12 assays, experimental (environmental) conditions 
other than factor A must completely be identical. However well the experimen
tal site may be controlled, creating completely the same site is ii ,1possihle and 
the environmental conditions will have to be 
deemed different from one assay to another. Therefore, given: . 

(Share of inllucncc by difference in environmental condition~ o\'er I st assay 
results) = £ 1 

( 2nd ) = £2 

( 12th ) = £12 

fl, £2, ...• £12 will he different in quantity. The (£i1 is referred lo as an experimental 
error. The approach of randomization of experimental sequence is to subject all 
assays of At. A2 and A' equitably to lhc influence by experimental error upon 
admitting that experimental errors 
differ from each other. 
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The inter\'rntion of randomization for experimental sequence turns experimen
tal errors incidental to l'.'ach experimental data into r~mdom \'ariahles aml allows 
to apply statistics to experimental data analyses. 

On the other hand. it is also necessary to acti\'cly manage the experimental site 
so as to minimize the experimental errors. If. in the said example. the environ
mental conditions arc r('ganicd excessively varying. 
thl' site is divided into 4 blocks from the viewpoint that the 
environmental conditions arc the same within each of. but not among. the blocks. 
A1. A2 and A'!- arc tested at random in each block. This technique is called a 
randomized block design (Sec Chapter 5 ). The random technique. on the other 
hand. is called a completely randomized design. 

§ 1.5 Experimental data analyses and statistical process 

Suppose that. in order to determine an optimum level of reaction temperature 
(A), 3 levels A1. A2 and A!> arc selected. that they arc tested 5 times each and that 
product strength data is obtained as given in Fig. 1.12 (greater data is deemed 
better). Conventionally. means at each level would have simply been compared 
and A1 would have been rated the best, followed by A 1 and then A:i. 

Fig. t .12 Experimental data 

Level A, Ai A. 

65 66 62 

66 65 59 
Rcpc;!I 65 72 65 

59 69 63 

63 70 61 

~lean I 63.6 68.4 62.CI 

The way of concluding is prohlematic hecause. even if there is no diffcrcm:e at 
all hctween levels of V. respective data which arc different on account of experi
mental errors would give means different among A 1. J\~ and A.'. Thus. it is not 
allowed to come to a hasty conclusion that then: he differences among A 1. A~ 

and A' simply because means differ from each other hut judge whether the dif
ference in mean among A 1, A1 and A1 ii\ significant or can he absorbed in experi
mental errors. 
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An ckmentary approach to it is to plot respective data as given in Fig. I. 13. If 
we observe Fig. 1.13. we will find that A.! is good and that there is no di tkrem:c 
between A1 ar~d A.•. If we sec Fig. 1.14. we will find no difference among A 1. A.! 
and A3. 

Experimental errors intervene in experimental data inevitably and this face must 
be taken into account before reaching a conclusion. For this purpose. we have 
only resort to a statistical technique -- testing of hypothesis and estimation . 

x x 
x x x 

70 x 70 )( 

~ x ® 

x x x 

65 ~ x x 65 

~ ® x 
x 
~ ® 
x 50 

x x 60 x 
)( x x 

x 
x x 

Ai A2 Al Ai A2 A3 

Fig. 1.13 Fig. 1.14 
Ploning respective da1a Plouing rcspcclivc dala 

In the present case. let us proceed to testing upon assuming that there is no 
difference between levels of A. If this hypothesis is rejected. judge that there is 
a difference between kvels of A and, otherwise. judge that there is no signifi·· 
cant difference. If the testing has led you to judge that there is a difference 
between levels of A. proceed to check which is the optimum level of A by way 
of estimating the effects of each level of A. 

·- II -



Chapter 2 
Design of one dimension 

Herc will be described the way and analyses of data of basic cxpcrimcm 
for a single factor. Most concepts for analyzing the experimental data 
appear in this chapter. Therefore. this chapier constitutes the hasis of 
subsequent chapters and will give details particularly. 

§2. I \Vhat is design of one dimension'! 

An experiment where only one factor (A) is retained and its ··a·· 1cvels 
Ai. A1 ...• Aa arc sclecled and compared with each other is called I-factor 
experiment. More general!y. it is recommended to think that ··a·· 
different methods or conditions - or proce~sings - arc gi\·cn rather than 
regarding At. A2 ....• Aa as levels of factor A. 

If each level is repeated n times. totally · an· assays will be pcrfonned. 
An expenment where all • an· assays in a random sequence is referred lo 
as having a design of one dimension. In this case. all variations of the 
experimental site other than of factor A will be regarded as experimental 
errors. 

The design of one dimension where all ·· an .. assays re-performed in a 
random sequence may be said to conespond to I-factor experiment 
executed by completely randomized design. 

Herc. the number of repclition is n for all levels bur it may be different 
from one level to another. We will give you precautions for \vhcn the 
number of repelilion differs by levels in ~2.6. 

Example problem 2 . I 
In order lo increase lhe production quantity for a certain chemical 
product. an optimum catalyst has h> be found out. For catalyst. 4 levels 
or A1 (cunent). A1. A.1 and A.shave hc~n selected. The num~r of 
repetition for each level has hcen set to 5. It has hccn determined 10 

carry out to tally 20 assays in a random sequence. which has been 
decided hy a Fig. of random numbers as given in Fig. 2.1. 
4 assays can he repeated a clay. thus requiring 5 clays of experimental 
period. 

Upon measuring the production quantity for each assay. da!a has l'lecn 
ohtained as given in Fig. 2.2. Analyze the data and give a conclusion. 
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Fig. 2.1 E.\pcrimcnlal scqucm.·c by Ji:-sign of om: Jimcnsion 

5'."qU(111..:j 1 2 3 4 ~ 5 6 7 8 ~ 9 10 11 12 ! 13 14 IS 16 17 18 19 20 

~wl A1A1A,A1 ~A,A1A:A1~A1A1AcA1 !A,A1A1Az Ac Ar Ac Ac . : . 

Isl Jay 2nd Jay · 3nl d~ty -hh Jay 5th tfay 

Fig. 2.2 Production 4uan1ity (kgi.h) 

A, Aa As Ac 

138 141 147 i40 

j44 147 141 132 
Repeat 139 139 148 136 

140 143 145 139 

135 J.46 150 133 

The experimental data by design of one dimension can generally be 
expressed by x.,, where subscript i refers to level of A, and j to repetition 
order. I. e .. x,, denotes jth data of level Ai. The experimental data can 
generally be tabulated as in Fig. 2.3. 

Fig. 2.3 Dala of design of one dimension 

Lcvd I .4. A1 A, A. 

Xu %21 :Z:;a :z; •1 

Repeal 
Xu Xn :z; ii :z:., 

z,. Xi. X;. x •• 

Sum x •. x,. X;. x •. 

!\kan ~I• :t,_ ~;. ~ .. 
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Use the following symbols. (Sec Note.) 

n 

Xi. = 2: Xii = [sum of data at level Ail 
j=l 

Xi. =_!_Xi. = l_ ± Xi; = [mean of data at level Ail 
n n J=l 

a n 

x.. = 2: 2: Xii = [sum of all data] 
i=lj=l 

- 1 1 a n -x .. = -x .. = - 2: L Xi; = [mean of all data] 
a1Z ani-1;=1 

Note: Rules of symbols. A subscript with a dot ·· :· means that a sum is 
calculated for the subscript. A letter with a bar (-) put abo·. L' means that 
a sum is calculated at the dot of subscript and then averaging is made. 

§ 2.2 Data model 

Before proceeding to a data analysis. set a data model based on the way of 
experiment. etc. Firstly. an approach: 

x., = µ. + £,, (2.1) 

where. 
µ, : Population mean at level A; (true characteristic value) 
£,, : Experimental error in data x., 

may be appropriate. Values µ. and £,, arc naturally unknown. 
Resolve µ. into: 

where. 

µ, = JI. + ( µ. - µ. ) 

:= µ+w 

- 1 a 
µ.=-a 2: Pi, 

i=l 

-µ =µ., 

(2.2) 

JI which is the mean of JI 1 • JI i • ••• µ .. is called a general mean. 
a.which is an off-position of JI. from JI. is called an effect of level A, (or 
main effect of A). From the definition of a.. 11 

2: ai=O 
; = 1 
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As a modd. equation ( 2. I) suffices but. for the design of experiments, 
is not u~d as it is but upon r.:solving Jl. into [general mean + cfkct of 
lc\"d A. I as given in equation ( 2.2). 

Then. aror 1:.·,, can oc regarded as a realized vaiue of vaiablc ( ran<lom 
variable) by randomization of experimental sequence. Error t_·,, is suppo~d 
to be a variable which follows nonnal distribution N (0. a2) of 
mean 0 and variance a2 independently from each other - to be 
n:prcsented by symbol ··NlD (0. a1 ) :· The symbol NID stands for 
Nom1ally Independently Distributed. The assumption means that errors 
n 1. £12 •...• Lm in each cxpcritncntal data arc regarded as rJn<lom samples 
of size an 110111 N ( O. a!). Therefore. a 2 constitutes a criterion of express
ing the experimental error size and is called an error variance. 

From the above. set as a data model: 

(2.3) 

where. 
µ : General mean 

Cl 

a. : Effect of level A;; 2: ai =0 
& 

c., : Error ( variable ); NID (0, a! ) 

The data model is a mathematical prerequisite in testing of hypothesis or 
estimarion to be performed hereafter. 

Pn,hkms and approaches 
What we want to know is (I) whether or not there arc differt~nces among 
levels Ar. A1 • ...• A. anJ ( 2), if yes, which is good. Let us try to solve 
this problem based on model equation (2.3 ). Since the cffecl of level 
A; is set al a., problem ( I) may be asking whelher or not there arc 
difkn:nces among a 1. a.!, ... , a;, and problem ( 2) may he asking which 
if yes. is the greatest. · 

The stalistical approach to pohlcm ( l) is to test the hypothesis that there 
an: no differences between levels of A or that all of a 1. a~ ..... a .. arc 
equal : 

Hr.: a I = ([ 2 = ... = (( ,, = () 

If. by lhis testing. hypothesis Ho is rcjcch.:d. judge that there arc 
diffcr\:nccs among levels A 1, A~ ...... A.. or, if not. judge that there arc not 
significant diffcn:nce among levels Ar./\~ ..... An. 

The statisti<.:<il method for problem (2) is lo eslimate level cfh:cls 
Ht. <J.~ •...• (1,, 
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§ 2.3 Anal,ysis of n1riancc 

Testing of hypothesis 1hat there arc not differences among levels of A
refi~ned to as testing of A - is com.luctcd by analysis of ,·ariancc to he 
explained hcrcaffcr. 

Generally. when there arc data x1. x1 •...• xn their variance is measured 
as the sum of squares of deviation of each data ( x;) from the total mean 
(x.) or: 

n 

2: (Xt-.f.)2 

i"" l 
(2.4) 

This approach is often resorted to hereafter. Equation (2.4) is called a 
sum of squares. 

The analysis of variance starts with resolving total sum of squares which 
consists in resolving the all data variance by factors which give a.variance 
to data. 

Rcsoh·ing total sum of s<1uarcs 
In the present case. the variance of all experimental data is gi,·en by: 

(2.5) 

It is called an total sum of squares and is expressed by ST. 

2 factors arc conceivable as factors of giving a variance to data: The fact 
that the experiment is performed with .. a .. levels A 1. A1 ..... A, and the 
fact that there arc experimental errors. (Sec data model equation (2.3) ) 
Therefore. total sum of squares ST is resolved by tbc 2 fectors. As a 
result. the total sum of square is resolved as follows. 

a r. n a n 

L 2:(Xij-.f .. )2 == n 2:(.fi.-.f .. )2+ L 'L(xi;-.1\.) 2 

i=l ;=I i=I 1=1 ;=I -----...,----
Total 1;um nf squan:1; (ST) Sum of !'l(llarcs of Ernir sum of sq11:1rco; (Sr I 

difkrcnc1.·-. within,\ (S:\l 
(2.6) 



Let us explain equation (2.6 ). Let us examine the I st term of right side. 

(l 

"""' ( - -- )2 1Z L... Xi. -X •• (2.7) 
i=l 

If multiplier 1~is e~minatE<l, the equation is a sum of squares of 
deviations of x 1., X.! •• •.•• xa. from their mean x .. and, therefore, - - -
expresses a variance among x1 .• x2., .... xa .. and, thus, may be considered 
as a sum of squares which expresses the difference between levels of 
factor A. From this fact, equation (2. 7) gives a sum of squares of 
differences between levels of A, which is represented by symtx)I SA. 

Then, examine the 2nd term of right side: . 

(l 71 

:L 2:: (x,1 -x,.)1 (2.8) 
71 t=lj=l 

1~1 (x,1-Xt.)
2 

_is a sum of squares of deviations between x;1, .r;2, ... ,.ri11 

and their mean Xi and expresses variances among Xii, .r;z, ... ,_r;,,. Since 
x; 1, Xi.!, .•• , _r;,, arc n experimental data at A; level, variances between them 
are solely attribuFig. lo experimental errors. Since equation (2.8) totals a 
sum of squares attribuFig. to the experimental errors for .. a" levels of A, it 
still expresses a variance attribuFig. to the experimental errors and may be 
considered as a sum of squares expressing the experimental error quantity. 
From this fact, equation (2. 8) is said to give an error sum of squares (or 
sum of squares of residuals), which is indicated by Se. 

Proof of equality: Firstly, rcsolvihg will be made as: 

- -
X1j - L. =(Xi. - X .. ) + (Xij - Xi.) 

Squaring both sides gives: 

- - -
(Xi;- x .. )2 =(Xi.- x .. )2+(Xij- Xi.)2+2(x1.- X .. )(Xi;- X1.) 

a n 

Herc. let us oblain a sum 2: 2: for i and jon both sides. 
i=I j=I 
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Thus. the left side will have total sum of squares ST. On the other hand. 
each tenn of the right side will be: 

a n a 

2: 2: (.t\. -x .. )2 = 11 2: (xi. -x .. )2 ~ s ... 
i=Ij=l t=l 

a n 

2: L:(xij-Xi.)2
--+ St 

i=l j=I 

= 2±cxi.-x .. {L· ±.xi1-11xi.J =- o 
i=l J_=l , 

V' 

I 
0 

thus proving that equation ( 2.6) holds tme. -

Note: Subscript Tin symbol ST stands for Total sum of squares. subscript 
A in symbol SA stands for A in "sum of squares of differences within A .. 
and subscript r in Sr stands for error in cnor sum of sq:1arcs. The reason 
why r only is not in a upper case letter is to reserve E for later use in SE 
which means a sum of squares of difference~ within E in case factors A. 
B, C. D,E ... arc discussed. -

Variance analyzing Fig. 
Fig. 2.4 illustrates equation ( 2.6) for resolving the total sum of 
squares. Columns I and 2 arc for resolving the total sum of squares. 
Meanings of other columns will succcssi·.c)y explained hereafter. 

\';mant"c 
f;Klt•r 

error 

wirhini\ 

Sum of 
st narcs 

s. 

f-ig. 2..t Variance analyzing Fig. 

l'cgrcc of 
freedom 

a(n-1) (=~.) 

Mean sq11;1rc 

a(n-1) (=V.) 

~I I Sr 

( Nole: 1 a ) 
o

1=--" 11' 
A a-J i~I I 
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Degree of freedom 
The column of the degree of f1"l~edom in the variance analyzing Fig. 
indicates the degree of freedom of a factorial square distribution proved 
for sum of squares multiplied by a certain constant or under a certain 
condition. However. that degree of freedom has a fact of matching the 
number of indcpemlent components when considering that the sum of 
squares consists of a certain number of independent squares. Therefore. 
in reality. the degree of freedom for each sum of squares is obtained 
resorting to this fact. 

Firstly, let us observe: 
a. 

SA = 1Z L (.f,. -.f .. )2 

i=l 

Apparently, it is a sum of squares for .. a" compnnents in: 

- - - - - -
(xr.-x .. }, (x2.-x .. ), (x;1.-x .. ) 

However, each of these ··a" components is a deviation from the mean, 'he 
sum will be zero. Therefore, the number of independent components is (a
l) and the degree of freedom for SA is (a-1). 

Then, examine: 

Apparently, it is a sum of .. an" components in: 

- - -
(XII - ~:.)( X:?I - ~1.) ••• (X;il - Xa.) 

(x11- x1.)( x12 - x1.) ... (x.12 - xa) 

- -- -
(Xln - XI.) ( .\"211 - X2.) ••• (Xan - X.1) 

But, the sum of 11 componcnls on each row is zero and, therefore, the 
number of independent components is a( 11 - I). 
Therefore, the degree of freedom of Sc is a( 11 - I). 

Finally, examine: 
a n 

Sr= L 2: (Xi 1-x .. )2 

i:.. I j= I 
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Apparcnily. it is a sum of squares for·· cm·· components in: 

- - -
(XII - ~--> ( X21 - ~-·) ••• (.\"al - ~--) 
(X12 - X .. l ( X2.:! - .L) •.. (Xa.:! - X .. ) 

- - -
(Xln - X .. I ( X2n - X .. ) ••• (.tan - X .. ) 

Since the sum of all these components is zero. the number of independent 
components is (an - I) . Therefore. the degree of freedom of ST is 
(an - I). 

The degree of freedom is represented by symhol </>. \Vhen the degree of 
freedom of ST. SA and S ,. is expressed by </>T. </>A. and <f> ,,. respectively. an 
equality: 

(2.9) 

holds corresponding to the resolving (equation (2.6)) of total sum of 
squares. 

A more practical way of obtaining the degree of freedom will be learning 
by heart the rules: 

Degree of freedom of total sum of squares: </>T = (No. of all data) - I 

Degree of freedom of sum of squares of differences within A: 
</>" = (No. of levels of factor A) - I 

and obtaining the last degree of freedom ¢ r by equation (2.9) as: 

Mean square 
The sum of squares dividell through degree of freedom is called a mean 
square. which is represented by symhol V. The mean square among A is 
expressed by v,, and the mean square of errors is expressed hy V r. 

Expected mean s<1uarc 
Mean squares V,, and V ,. arc calculated from experimental data (.r.,). On 
the other hand. experimental data (.r;,) differs from one 
experiment to another on account of errors even if the experiment is 
identical. Therefore. values of V" and V r change :ti every experiment. 
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Accoding to statistical tem1, VA and Ve are statistics. Let us calculate 
the expected values . 

where 

E{V..t} = a2 +na~ 

E{Ve} = U
2 

2 - 1 ~ z a.A - --1 L.., ai a- i-=l 

(2. l ()) 

(See §2.7 for these calculations.) The column of expected mean square in 
the variance analyzing Fig. is substituted with this result. · 

Equation (2. l 0) reveals that. Ve is unbiased estimator for en-or variance 
a"1, and VA that for a2 + n a2A. 

Note: In this article I, the expected value of "ariable x is expressed as 
E{ x }, and the variance of .r as V { x }. -

Testing 
Hypothesis Ho to test is that there is no difference between levels of A and 
is expressed by Ho: a 1 = a 2 = ... = a a = 0 but, using a-:.A defined as an 
expected mean square, also by Ho: a2A = 0. 

Let us observe the column of expected mean square in the variance 
analyzing Fig. in Fig. 2.4. E{V e} = a2 indicates that Ve is a mean of 
a2 and E{VA} = a2 + 11 ai indicates that VA is a mean of a 2+ 11 a2A. 
Therefore, the mean of VA will be greater than the mean of V ,. . If Ho is 
c01Tect, since a2A = 0, VA and Ve would have the same mean. 
Therefore, the ratio V AIV e calculated would be near if Ho is correct or 
V AIV e would be greater than I if Ho is not correct. From this fact, we 
will intuitively hint upon a testing method: 

VA is nearly l =:::} Ho is not rejected v,. 
1~~ is for greater than I =:::} Ho is rejected 

Then, how great V ,,;y ,. must be in order lhat Ho is re jcctod? 
To determine its limit value, statistical theory becomes necessary . 

The theory indicates that V AIV ,. follows F distribution of degree of free
dom (</>A, <P ,. ) if Ho is conccl. Therefore, given significant level a for 
testing, 
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we have only to judge that: 

~; > F(¢ ... ¢.;a), Ho is rrjcctc<l 
(2.1 I) 

~; ~ F({I,., ¢i.; a). Ho is not rejected 

The article uses a symbol in Fig. 2.5 as F distribution point. Namely. F 
( </> 1, </J2;p) is plotted so that the area located on the right of F distribution for 
degree of freedom ( ~1,</J2) will be P or where the probabiiity of being 
greater than that value is P in F distribution of degree of freedom (¢I. ¢2). 

F Jistribution of degree of freedom ( </> 1, </>2) 

F( rf>i, ~ ; P) 

Fig. 2.5 Percent point for F distribution 

For significant level a for testing. 5% or a = 0.05 is usually selected. 
When the hypothesis is rejected in testing with significant level of 5%. a 
term "5% significant"" is used. In case of 5% significant. whether 
significant level of I% is still significant or not may be examined. 

The column of Fo in the variance analyzing Fig. is prepared for 
calculating the ratio V tJV r so :is to facilitate the testing. 

§2.4 Calculation of sum of squares 

What is troublesome in creating a variance analyzing Fig. is calculating a 
sum of squares. When calcula\ing a sum of squares, pay attention 
generally to the fc.llowing. 

( I) When manually calculating it by Fig. top calculator or the like. 
suhject the data to a linear transformation to change it into simple values 
and calculate the sum of squares for the changed values. Then, return it to 
a sum of squares for the initial data. I.e .. convert the initial data { .r;,} 
into simple values { 11;1 } hy: 

- 22 -
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(2.12) 

and calculate the sum of squares for { llij} . 

Given that the sum of squares for converted value { u;1 } is S "r. S 'A and S' , .. 
the sum of squares ST, SA and S ,. for initial data { .r;1 } is obtained by: 

(2. 13) 

Therefore, for calculation of sum uf squares, subtracting (adding) a 
certain value from (or to) the data docs not change the sum of squares. 
(2) When calculating a sum of squares, do not use the defining equation 
(2.6) as it is for sum of squares but deform it so as to facilitate the calcula
tion. 

For calculating ST, SA and S ,. , use of the following equations is 
recommendod 

a n x2 
ST= 2: L X~j __ .. 

i=t 1= 1 an 
= (sum ot squares of individual data) 

a 2 2 

S "xi. x .. 
r\ = L.,---

t-1 n an 

(sum of all data)2 
No. of all data 

(Sum of data at level A1) 
= No. of data at level A1 · + 

(Sum of data at level A2) 
No. of data at level A2 + ···· 

(Sum of data at level A,.)2 

+ No. of data at level Aa 

s,. =ST - SA 

Herc, 

x~. (Sum of all data)2 
-= 
an No. of all data 

(Sum of all data)2 

No. of all data 

appears always in <:alculating a sum of squares and i"i called a corrcdion 
term and cxpn:sscd hy CT. 



Notes I. Proof of equation (2.13) 
From equation ( 2.12). 

1 " 1 ft ( I ) 1 _ 
.f,. = - L Xo = - L g +-uo = g +-u,. 

n J=1 n J-1 h h 

- 1 4 
ft 1 

4 
" ( 1 ) 1 x .. = - L LXCJ = - L L g+-h "" = g+-h fi .. 

an,=1J=1 an,=1J=1 

Therefore. 
4 ft Cl ft [ 1 - -,2 

ST= L ~ (x,,-.f .. )2 = 2: 2: -r{u,,-u .. )j 
f=l 1=1 t J n 

- 1 ~ ~ ( - )2 - 1 S' - h2 'f 7 UcJ -U.. - h2 T 

Other equdities arc proven likewise. 
Notes 2. Proof of equation (2. 14) 

a n a n 

ST= 2: 2: (xo-i .. )2 = 2: 2: (xl,-2.f .. xo+x:.) 
i=lf=l i J 

a " x' 
""' ""' 2 •• = L.J L.J Xc1--
c 1 an 

II 
an.f •. 

Cl Cl 

s_. =,, 2: (x,.-x .. )2 = n 2: (xl.-2x .. x,.+.f?.) 
f=l f•l 

a a 

= n 2: xl.-2n.f .. :Lx,.+na.f?. 

II 
a.f .. 

a ( )' Cl s s _ ""' Xe. ~2 ""' Xe. X .• 
- 11 L - -an""'··= L ---

1.1 n 1•1 n an 
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Calculation example 
Let us proceed to a variance analysis for example probkm 2. I. Subject 
the data x:; i• • a linear tr.msfonnation : 

llij = Xij - 140 

to tum it into simple value uij and create Fig. 2.6. 

Fig. 2.6 Converted values 

-2 1 7 0 

4 7 1 -8 
ua -1 -1 8 -4 

0 3 5 -1 
-5 6 10 -7 

U;. , -4 16 31 -20 I 23(=u .. ) 

From calculating fonnula for sum of squares (2.14), correction tcnn CT' 
for convc11cd value {lliJ} and sums of squares S'T, S'" and S',. arc 

CT'= ~2~)~ = 26.45 

s~ = c-2)2+(4)2+ ... +(-7)2 -26.45 = 484.55 

s~ = C-4)2+(16)2~(31)2+c-20)2 -2~.45 =Joo.is 

s~ = s~-s~ = 484.55-300.15 = 184.40 

From equation ( 2.13), sums of squares ST, SA and S ,. for initial data 
{ xi1} arc, 

ST= S'T. SA=S'A, S.·= S',. 

Thus, the variance analyzing Fig. in Fig. 2. 7 is :>btaine<l. 

Since Foor 8.68 is greater than F(3, 16; 0.05) = 3.24, the hypothesis that 
there be no difference within A is rejected by testing with signifi.:ant 
level of 5%. Also, since F(3, 16; 0.0 I)= 5.29, it is signifo:;mt at testing 
with significant level of I%. Therefore, we may conclude that there is a 
definite difference between levels of A or that the production quantity is 
sure to differ arn.:ording to A1, A;, Ai and A-1. 
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Fig. 2.7 Variance analyzing Fig. forcx·m1plc problem 2.1 

Variation faclor Sum of squares Degree of frccdl)Jll Me•m S(f<lll~ Fo 

Catalyst (A) 300.15 3 100.05 ~.68H 

Errnc (c) IR4.40 I 6 11.5.3 

Total 484.55 19 

(* in<lica:es y·~ signific&mt &m<l :!:*indicates 1q. signifk&ml) 

Note: For an experimental data analysis. experimental errors arc deemed 
homosccdastic. It is indicated. in case of design of one dimension. by 
the assumption that £,1 conforms to N (0. a:?) indcpcmlently from each 
other in data model equation ( 2.3). The method of roughly checking 
the homoscedasticity of errors is use of a control limit in R control chart 
for controlling the dispersion in a group. 

Let us check the homoscedasticity for dat<. in example problem 2.1 . The 
data range'!!. each level is R 1 = 9. R:? = 8. R.1 = 9 and Rt= 8 and. 
therefore. R =(9 + 8 + 9 + 8)/4 = 8.5: for 11 = 5. D-1 = 2 .115 and. 
therefore. D-1 R = 18.0. R; is never above 18.0 and. therefore. that may he 
regarded as horn, ·:::edastic. -

§2.5 Determination of optimum level 

When it is judged that there is a significant difference within A. 
determine an optimum level upon estimating the effect at each level of A. 
The effect of level A; is al. Since the levels arc relatively compared. it is 
allowed to compare ,LI + a, upon adding certain valnc µ: (general mean). 
In the article. the levels will be cempared in this fom with each other. 
In the present case. Jl + a; is a population mean at level A; ( in Chapter 3 
where cases with 2 or more factors arc discussed. the level eff et plus 
population mean is referred to as a population mean of that level). 

For population means µ + a, at level A;. the estimated point value is 
given 
by: 

f1. (A;) = x. = (mean of data at level A,) (2.15) 

and the confidence interval having 95~~· of coefficient is given hy: 

(2.16) 



In che article as a ~reenl point fort distribution. che symbol in Fig. 
2 .8 is used. Namdy. t( .;>. P} is ploth:d so that the •m:a located on the 
right of ihat point will be Pi 2 in t distribution of degree of fr~edom tf> or. 
in ocher words. so that the probability of being greater than tll<lt po!m will 
be P/2. 

0 

t Jistributillll for dcgn:c 

of frc.:::Jom tf> 

t{t\ P) 

Fig. 2.8 Percent point fort distribution 

The fact chat the estimated value for population mean point at level A i is a 
mean of data tested at level A; will commonly be understandable. It holds 
true for all experiments taken up in rhe article. Thcorerically. 

E { x;.} = E {.u + a; + c. } = JI + a; ( 2.17) 

Therefore . .ri. is unbiased estimacor for popuhttion mean JI + a: at lcvd 
A;. (For calculation of equation (2.17). sec ~2.7.) 

Generally. the confidence interval with 95'7'c of coefficient for population 
mean is obtained by: 

( brim:.ilc<l value of poinl) ±( </>. 0.05) -v'cs1ima1cd variance of cs1ima1c<l valac of point 

l ["· . . I . . I . ---- ...Ct!rcc ol I reel om br cs11111;1lct \"ananl."c ( 2. 18) 

Let us obtain the confidence inlerval for JI + ct, at 95',!(. The cs1ima1cd 
... - . . . - I 

value ot pomt 1s x; and lls variance 1s V( .r,) = -- a! 
II 

From th..: fact that a! is cstimaled hy V ,. and that lhe degree of freedom 
for V ,. is tP •.• cqualion (2. 16) is ohtaincd. 



Since t~sting of A lw tht' ,·ariance analvzin~ Fi~. is tcstin~ of the .... ... - ..... ..... -
hypothesis rhat rhere be no difference at all between lc\'ds of A. a 
significant difference may not exist between 2 gi,·en levels e\·en if there is 
a si~nificant difli:rencc within A. A significanl diffen:no.: between Jc,·cls - -A; and A;. is deemed existent (significant lc\-cl a) when: 

{2.19) I - - I > t( ) 1'( 1 l ) 1--.r i. -I.t. 1 ,¢t, a " -+- t 
" ll 1l 

The \'aim: of right side in equation ( 2.19) is rdcrred to as a least 
significant difference and is represented by symbol I sd. 

Equation (2. 19) has been deducted by completely the same approach as 
testing the difference in 2 populatiop means. Please note particularly 
that. for estimating the variance a1. V c calculated with other data together 
is employed . 

V r is unhiased estimator of ,·ariance al for experimental error. 
Therefore. it is also necessary to compare V c with the empirical value of 
error variance. 

Calculation example 
Let us take up example problem 2.1. The testing has re,·eak<l <lifferem:es 
within A. Then. let us obtain lhe optimum lc\·cl of A. 

The estimated point \-.1lue of populatioh mean of each level of A is: 

/!(Ai)= Xi. = 140+ ( 
5 
4) = 139.2 

p(A2) = X2. = 140+ 15
6 

= 143.2 

/t(A,) = x,. = 140+ 3i = 146.2 

[t(A,) = x,. = 1'10+ (--r::ZO) = 136.0 
.> 

In the confidence interval of 95'.'r of population mean for le,·cl ;\'·it ha~ 
a widlh of: 

The: re: fore. 

t(~ o o ... ) ,rv: 1c16 o o ... , /i L 53 
't'lr . ~\Jn= , . ';>J\}_5_ 

= 2.120 x l. 52 = 3. 2 

2X 



Ai : 139.2-+ 3.2 = (136.0, 142.4) 

A:: 143.2+3.2 = (140.0, 146.4) 

_ .. 4;, : 146.2+ 3.2 = (143.0, 149.4) 

ilc : 136.0+3.2 = (132.8, 139.2) 

They are indicated by Fig. 2.9. 

150 

140 

130 

T I 
I 

T 
I 

T 
1 

.41 .42 .-43 Ac 

Fig. 2.9 Estimalion of popula1icn mean al level A 

Fi2. 2.10 Si2nificanl diffl.!rence 
between levels or A 

A, 

A. 4.0 7.0* 3.2 

3.0 

As 10.2* 

Fig. 2.9 reveals that level AJ is optimum. Let us examine significant 
difference from current level A1, etc. When the significant level is 5%, the 
least significant difference is: 

12:;" J2 x 11. 53 lsd = l(</Je, 0.05),..j-;z Ve = t(16, 0.05) S = 4.6 

Therefore, the significant differencc f:>..:twecn 2 levels is as given in 
Fig. 2.10. It leads us to judge that, compared with current catalyst 
A1, only A.l increases the production quantity significantly. 

Which Ievcl to select definitely must natually bc determined upon taking 
into account the cost, operability and other conditions . 

§2.6 When repeat count differs from one level to another 

In thc discussion heretofore, the repeat count at each level remained /1 but 
it m<1y he different from one level to another. In the latter case, 
however, the data analysis differs partly. That section only will he 
explained. 
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Assume that the repeat count is m at lcYcl At. 11:: at level A:: ..... 1Li at 
lcYcl AJ. Tht• total numhcr of assavs is N = 111 + 11:: + ... + 11:t. 

The variance analyzing Fig. is as g.i,·cn in Fig. 2.1 I. \Ve ha\"C only 
to employ calculation ti.mnula ( 2 .14) for calculating each sum of 
squares. To obtain the degree of freedom also. Wt' resrn1 to already 
explained rules. 

Fig . .2.11 \'aria1Kc analyzing Fig. (when repeal l"llUnl is different ) 

\. ;1ri;i1 i\·n I Sum "' Dq!n."C of ~k;m 
h• E"pe\·k·d si.11:are mean l;Kh!f squ;m:-. fr.:c.-tlmn si.1uar.: 

I 
Jl _SA VA l . 

\\"i1hin A I SA (>A=a-} A- v 0
1 +--L:n a1 

tf>A • a-I , · ' 

Frnir I s. ¢;.=N-a 'V s. at =-. 
"'· 

TPl;1( I Sr t/>r=N-I 

For estimation a fer the testing. ~quation ( 2. 16) has only to he 
mo<lified into: 

(2.20) 

and equation ( 2.19) into: 

I ..... ..... I .. t ("· ) /( I + I ) l' .1.i. -Xt. _,,> rr 1 « "' - - c 
" 1lt 1Zt 

(2.21) 
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Chapter 3 Design of two din1ensions 

The chapta discusses cxperimenrs having 2 factors (A am.I B). As already 
explained in Chapter I. the single factor experiment where a single factor is 
taken up at a time is not a good solution anJ the experiment must test all 
combinations of levels of A an<l B. 

Herc. the experiments arc for 2 factors. Two-factor experiment is often 
referred to as a design of two dimensions and that term will be used in the 
article. 

§3.1 \Vhat is design of two dimensions'! 

When factors A and have 11 a" and b levels. respectively .there arc ab 
combinations of levels of A and B. If each level combination is repeatedly 
tested b times. the total number of assays will be ab 11. All of them arc 
tested in a random sequence. 

When 11 =I or when each level combination is tested only once. it is 
referred to as a design of two dimensions without n:petition. To distinguish 
from it. the present design will be designated as a design of two 
dimensions with re1>etition. which .can also be said an experiment by 
completely randomized 
design. 

Example problem 3 . I 
On a process of manufacturing certain syn1hc1ic resin moldings. with a 
view to examining the producl's dct~eclive slrcnglh, 4 levcls (A 1 = 140, A1 
= 160. Ai = 180, A~= 200 (kg/cm2) have been sdecled for forming pressure 
{A). and 3 levels (B1 = 160. B2 = 180. BJ =200 CC> for lcmperalure (B). 
Because intcraclions between 2 fac:tors had to be checked according to pasl 
experimenls. it has been decided 10 test comhina1ions of levels of 2 faclors 
2 limes each <md tolally 24 assays have been carried oul in a random 
sequence. 

Oh1aincd dala is as given in Fig. 3.1. Analyze 1hc dala and gi\'c a 
com.:lusion. --
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The experimental data of design of two dimensions with repetition can 
generally be expressed Xifa where subscript i denotes the level of factor A. j 
the level of factor B. and k the repetition number. I. e., x;p. indicates kth 
experimental data with level combination A ;Bj. The experimental data can 
be summarized as shown in Fig. 3.2. 

The same a~_f or the de~ign of one dimension. use the symbols X;··· X;··· X·r 
X·l' X;l' X;r X···· X··· For example, 

" x,1. = 2: x11 1r: = (sum of experimental data with A;Bj) 
l=l 

x,1. - 1-xiJ· - (mean of experimental data with A;Bj) 
1l 

Fig. 3.2 Data of design of two dimensions with repetition 

~'·~B-'~~-B-1~~·-··~~-B-·--11-~s_u_n1~~' _m_e_a_n_ 

I 

A1 
X21. 

I 
~· ,,. I ; ... 

sum I x.,. 

mean I !!.,. 
x.,. 

!l .,. 

:r, .. 

I 
!l, .. 

x ... 
:r: ••• !l , .. 

x ••• 

x.,. I x ... 

7.,. I I !!: ... 

---:U--



S3.2 Data model 

Given that the popuration mean (true characteristic value) with level 
combination A;BJ isµ; J (sec Fig. 3 .3), since x; 11.. is kth data for A;BJ, 
it may be adequate to think that : 

XijJ..= µ;J+£ijl.. (3.1) 
where 

µ; J : Population mean with A ;8 J 

£; J 1.. : Experimental e1Tor included in data x ; J" 

When the model is analyzed with equation ( 3.1 ), this experiment can be 
regarded as an experiment of a design of one dimension having a single 
virtual factor AB having ab levels. (Sec Fig. 3.4.) Therefore, as the 
analysis of variance for design of one dimension proceeds, we obtain the 
following resoiution (equation ( 3.2)) of total sum of squares and variance 
analyzing Fig. (Fig. 3.5). 

Fig. 3.3 population mean for each level combination for A and B 

~I Bi B, B; B. 

A1 P11 Jlu Pi; Ptt 

Ai P11 f'u µz; Pu 

. 4; ,u,, f',z p,; µ,. 

A. /l.1 µ.1 • u.i µ •• 

Mean ,,_, p.z f'·i /: .. 
f-ig. 3.4 Dala array when design of 

one dimension is dcenwd 

X11. 

a 11 n 

L 2: L (Xtj.t -.f. · · )Z 
i j • --------.,-
Toral Will 01· 'lJll;irc' (.\"r) 

A.B. 

x ••• 

a b a b n 

I Mean 

Pt· 

Pi-

µ, . 

}: .. 
p .. 

(J.2) 

= n 2: 2 (.x t1· -x ... )2 + 2: :L 2: (.r.ij.t -xj1. ) 2 

i j i j .t 
.....____.:_---.. _... ----~~~,~~~~_.,. 

S11111 of sq11;1rc\ hcrwn:n Error \lllll nf ·.q11;1rl"\ (.\'11) 

:\and B (.\'111) 
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Herc. sum of squares between A and B (S,,n) is a sum of squares of ab 
differences between levels if ab level combinations for A and B arc 
considered as ab levels of a single virtual factor AB. 

f-ig . .3.5 Variance analyzing Fig. when assuming experiments 
or design of one dimension 

Variation Sumnf Degree of l\kan F, factor squares freedom squ:uc-

lkt\\~~n :\ antl B sA. ab-1 vA. VufV. 
Error s. ab(n-1) i' . 
Total Sr abn-1 

However. from the variance analyzing Fig. in Fig. 3.5. we can only test the 
virtual factor AB or know whether there is a significant difference among 
ab level combinations for A and B. What we want to know is whether A x 
B exists or not and. if not .whether there is a difference between levels of A 
and B and. if in the affim1ative, which level is the best. In order to obtain 
such information. sum of squares S AB must appropriately be resolved so 
that the above-mentioned information can be obtained. 

For this purpose. consider population mean µ ; J for A; B 1 as a sum of 
main effect of A. main effect of Band interactive effect of A and B. Let us 
examine equality: 

µ i j = ji .. + ( ji i. - µ .. ) + ( µ. j - µ .. ) + ( µ i j - µ i. - ji. j + Jl .. ) 

(3.3) 
where. 

- 1 4 I> 
µ .. = -b- 2: 2: /lij 

a i i 

(Sec Fig. 3.3.). Let us consider physical meaning of each term on the right 
side in equation (3.3 ). 

ji .. which is the overall mean for JI i1 • in the 1st term is a general mean and 
will be expressed hy 11. 

ji ;.-ji ... which is a deviatiPn from the total mean from mean ji .. at level 
ji ; . in the 2nd term is the effect at level A i. llereaftcr. it wi II be referred to 
as the main effect at level A; or main effect of A and he expressed by a'· 

a a 
Since 2:(.lii. -,Li .. )= O 2: <Y~ =O 

i ~ 
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Ji ;.-Ji .. ,which is a deviation from the total mean from mean JL •• at level 
µ j, in the 3rd term is the effect at level Bi. Hercatkr, it will be referred t > 
as the main effect at level B; or main effect of Band be expressed by fl;. 

b b 

Since °L:(,U. 1 -,U .. )=0 "LJJ1=0 
J J 

The 4th tcm1 is equal to µ ij - ( JI+ a ; + f3 j) and is the remainder of a 
subtraction from the population mean of A ;8 j of general mean µ , main 
effect of A. a ; and main effect of B, f3 j and, therefore, can be considered 
as expressing the interaction between A and B. It is a fact and can be 
ascertained as follows. Rewrite the 4th term into: 

Jl ij - .u i . - µ . j + JI.. = ( Jl ij - µ i.) - ( JI. i - µ .. ) 

JL ij- Ji;. is the effect of level B j when A is fixed at i and the mean for 
A's "a" levels isµ .j + Ji .. Therefore, Jl ij - µ ;. - (µ .j - JI .. ) is the 
quantity of expressing the effect of combining A ; and B j or interaction A x 
B bctwee A and B (reflect that the value is zero if Ax B docs not exist). 
From this fact, µ ij - Jl ; . - Jl . j + µ .. is called an interaction (effect) of A 
anl: B and is represented hy symbol ( af3) ij. 

a b 

Since 2, (.u,r-.Ui. -ji. i + ,li .. )=0, and L, (,u,i- ,ui. -f!. i + ,U .. ) =O 
i j 

a 
and :.'L(a,j)i 1=0 

l 

b 

2.:(ai3)i 1=0 
j 

I.e., the interactive effect is zero in terms of a sum for the subscript for one 
of A and B. 

From the above. population mean µ ij for A; B j will be considered as: 

µ ij = 11 + a ; + {J j + ( a{J) ;1 (3.4) 

1.e., 

[Population mean for A; B j I 
=(general mean)+ [main effect of Al+ [main effect of BJ 

+ [ intt·ractive effc~t of A and BI 

Substituting the equation ( 3.1) with equation C 1.4) all<iNS to set the dala 
model as follows. 

(3.5) 



where 
µ : General mean 

(l 

a;: Main effect of A: L: ai = 0 
i 

b 
{31 : Main effect of B: L, fli=O 

j 
It 

( af3) ij : Interactive effect of A and B: L, (a;9)i i == 0, 
i ,, 

~ (a·j")· .-Q 
~ I i;-
j 

Eijs.: EJTor (variable); NID (0. o2) 

Problem and approach 
Based on the model and equation ( 3.5), what we want to know and 
statistical method for it will be as follows. 
(I) Docs an interaction A x B exist between A and B? 
To verify it, we have only to test a hypothesis that A x B ? 
docs not exist (testing of A x B) or: 

Ho : ( af3) 11 = ( af3) 12 = ••• = ( af3 )a'1 = 0 

(2) When Ax B may be considered inexistent, what arc the optimum levels 
of A and B? 
To verify it, test firstly a hypothesis that there is no diff ercnce between 
levels of A or: 

Ho: a I = a 2 2 • • • = a a = 0 

and another hypothesis that there is no difference between levels of B or: 

(testing of A and B) and, if they arc significant, estimate main effects a; 
and {Jj of A and 3. The reason is that. when Ax B docs not exist. the 
optimum levels of A and B may be determined distinctly. 

(3) If A x B may be considered existent, what arc the optimum levels of A 
and H? 
To verify it. just estimate the population mean of A; {J1 orµ; 1 (= Jl + a; 
+ fh + ( a{J) ;1 ) since, if interaction A x B exists, the optimum levels of A 
and B could not be obtained distinctly and population mean µ; 1 of all level 
comhinations would have to he estimated to determine the optimum level 
comhinations therefrom . 
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Note: The interaction between A and B has been represented by 
symbol ( a.{3) ij to prevent it from being confounded with main effc~t of A 
or a; and main effect of B or {3;. Applying this rule is advantageous in 
that. by just looking at the symbol, we can readily know the relevant 
interaction for which that symbol is assigned. --

§3.3 Analysis of variance 

Fur testing A x B, A and B, the sum of squares betvccn A amt B or S AB in 
equation ( 3.2) must be resolved into 3 components or 3 sums of squares 
exl-'rcssing, firstly, the size of Ax B, secondly, the difference bctvcen 
levels of A and, thirdly, the difference between levels of B, as given by: 

a b a b 
"""' """' ( - . - - )Z - AJ.. """' ( -; . - - )2 -l- """' ( - - - )2 1z L., L., x,1. x... - 1w L.. x,.. x... , na L., x. 1. x ... 

i j i j 

Sum of squares bt.1w~'l!n 
A anJ B (SAii) 

Sum of ~l111arcs within A Sum of s11uarcs within B 
(S.\) (S11) 

a b 

+n LL (xii· -x, .. -x. 1. +.f ... )2 

i j 

Sum of Sljllarcs for A :\ B (S.\\11) 

(3. 6) 

There may be no need any more of explaining that the I st term on the right 
side con-esponds to the sum of squares expressing the difference between 
levels of A or sum of squares vi thin A or SA and that the 2nd term 
corresponds to the sum of squares expressing the difference betveen levels 
of B or sum of squares within B or Su. We can understand that the 3rd term 
on the right side corresponds to the sum of squares expressing the size of 
interaction A x B or sum of squares for A x B or S "'B upon considering that 
the interactive effect of A and B or ( a{J) ;1 is JL ;1 - ji i. - ji. J. + ji .. and that 
X ;1 •• • r i ••• .r. 1 ., _r ... arc estimated values ofµ ;1 • ji ;., ji. J. ji .. To 
examine it further precisely, vc h<\ve only to substitute the sun of squares 
defining equation .r ,1• - .r i •• -.\-. 1 • + .r ... with data model (sec Note I). 

Notes 
11 b 

I. Facttlwt s.~-s=n2:2:(x, 1.-x, .. -i.v~i ... )2 isasumofsquarcs 
I J 

expressing the size of interaction A X B. 
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Data model equation (J.5) gives: 

..!.. ; 
. -·J· 

(3.7) 

.i ... = .U 

Therefore 

X- - ;;: - - ..i.;;: - (a·") -L (; - - - ; ..i. ~ 'i i/· ... I·· X.J. , ...... - ,;j t/ • -t!· Et·· -·!· . -···" 

= (a,8), 1 +(error) 

Since an error is inherent, SA, 8 is a sum of squares expressing the size of 
interaction A x B. 

2. Equation (3.6) can be proven the same as for equation 
(2.6) in Chapter 2 .---

In short, from equation (3.2) and ( 3.6). the total sum of square is resolved 
into: 

ST= SA + Sn + SAxB + Sc (J.8) 

It is advised to make equation (3.8) for resolving the total sum of squares 
correspond to data model equation ( 3.5). As is clear from model equation 
(3.5). factors causing variations to data arc a; (main effect of A). BJ (main 
effect of B ). ( afl) iJ (effect of A x B )and EiJd error). 
Therefore, total sum of squares ST will have to be resolved into sum of 
squares within A (SA). sum of squares within B (Sn). sum of squares of A x 
B (SA, n) and error sun of squares (Se). Therefore. equation ( 3.8) is 
obtained. Thereafter, based on the datd model. equation ( 3.8) for resolving 
into total sums of squares is directly deduced. 

I S . V . . . . 11m of 
anal ion! ~quarc 

Wirhin A S,. 

Wirhin B S, 

AxB SH, 

Error S, 

Tola I 

fig. 3.6 Variance analyzing Fig. 

JkgR•e of 
freed nm 

¢,.=n-1 

.p,=b-1 

9.-1w1= (a-1 )(b-1) 

¢,=ab(n-1) 

1'r =abn-1 

i\kan S(j Uarc 
sq au re Fo 

V,./V, 

V,/V, 

v ....... 1v. 

bpedc1l ml·an 
fart or 

11: + lmn ! 
11

7+QTIG1 
11'+n11!,.. 1 
11' 



The variance analyzing Fig. is given in Fig. 3.6. - - - -
The fact that the degree of freedom ofS .. hB is ¢A,8 = (a - l)(b -1) is 
obtained from the way of getting the degree of freedom discussed in 
chapter 2. In reality, hvvevcr, use of a. mle: 

(3.9) 

is recommended. The rule holds even when there arc 3 factors or more and 
can be expressed as "the degree of freedom of sum of squares for 
interactio.1s between factors is a product of degrees of freedom of the 
facto1s". Obtain degree of frccdcm of S •. or </> .. by subtraction 
</> ,. = </>T - </> :\ - </> B - </> rhB. 

Testing 
By examining the column of expected sum or squares in the variance 
analyzing Fig., the way of testing the afore-menrioncd 3 hypotheses can be 
obtained. Let us give a testing method when the significant level is a. 

In case of: 

Ho: (a/1)11 = (a/1)1~ = ... = (a/J)"b (testing A x B) 

H · · d I V AxB F( ) ()IS reJeCte w lCn ~ > ¢'AxB, t/>t; a 

In case of: 

Ho: a 1 = a 1 = ... = a ;a = 0 ( testing A) 

Ho is rejected when ~~ > F(¢A, </>e; a) 

In case of: 

Ho: /31=/J2= ... =/i1i=O (testing B) 

Ho is rejected when t-: > F(¢n, <f;e; a) 

To calculate the sums of squares, do not directly use the defining equation 
for sum of squares giwn in equations (3.2) and (J.6) hut the follnwing 
formulas deformed so as to facilitate the calculation in the order given 
he low. 
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C,..., .r~ .. 
1 == -

abn 

11 6 n. 

Sr= :L2::LzL.t-CT 
i j } 

4 • 

S = "'x; .. -CT 
A L.. b1l 

l 

~ % 

S = "'x·i· -CT 
B L;.- all 

] 

11 6 x~. 

SAB = 22:-1 l.:.-CT 
i j 1l 

(3. 10) 

(Sum of data for A 1B1)2 

No. of data for A 1B1 

(Sum of data for A 1B2)1 

+ No. of data for A 1 B2 

(Sum of data for AaBh).? CT +··-..J-----------
. No. of data for AaBh 

s.hB = S.rn-SA-SB 

S1: =Sr-SAD 

Herc. sum of squares he tween A and B or S AB is unnecessary for testing 
but is calculated as an auxiliary quantity for calculating the sum of squares 
for Ax B or SAxR. 

The rules for calculating the sums of squares vhich appeared heretofore arc 
summarized below. 

Calcul2ting rules for sum of squares ( I ) 

(I) Firstly. calculate correction term CT. 

CT= (Sum of all data)2 
No. of all data 

(2) Total sum of squares Sr is: 

ST= (sum of squares of each data) - CT 

.. tl() -



( 3) Rules held tl)r sum of squares for a factor will ~ explained for facll~r 
A as example for the sake of easy understanding. Sum of squares within A 
or SA is: 

(Sum of da~a al level A1)! (Sum of data al level A!)! SA = + -=----------
No. of data at level A1 No. of data at level A! 

(Sum of data al level Aa)! 
+ ... +· N ··d l IA o. 01 ala al eve a 

-CT 

( 4) Calculate the sum of squares for interaction of 2 factors in the following 
procedure. The interaction of 2 factors is represented by A x B. 

r) Calculate sum of squares betveen A and B or SAB by: 

(Sum of data for A1B1)2 
SAB = N f d fi A B + 

(Sum of data for A 182)! 
• o. o ala or . : 1 No. of data for A: B! 

+ .. + 
(Sum of data for AaBb).? 

No. of data for AaBb 
-CT 

2°) Calculate sum of squares for A x B or S.·hB by: 

(5) Obtain error sum of squares by subtracting the sum of squares of each 
factor from the tolal sum of squares. 

Nole: 3. Calculating mies for sum of squares (2) will he shown in Chapter 
4. Practically, mies (I) will suffice. 

Calculation examples 
Let us proceed to an analysis of variance in example problem 3.1. 

(i) Transforming the data 

A lransformation: 

changes values as given in Fig. 3. 7. 
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Fig. J.7 TrJnsfomu~d ,·aluc~ 

~' B: lJ; 

.. 4 _, 
i 

I 
0 ' I -· 

A: s 6 

I 
J 4 5 

4 8 8 A.; 
6 11 5 

A.i 
4 5 
2 2 4 

(ii) Checking the homoscedasticity 
The experiment is repeated. Check the homoscedasticity of 
experimental errors by R co;itr~I chart. Range R; in each grade (square) is 
I. 2. 3. 2. 4.1. 2. 3. 3. 2. 3. 3. R = 29.'12 = 2-4. \Vhen n = 2. 04 = 3.267. 
Therefore. 

D.iR = 3.267 x 2.4 = 7.8 

The range of each square is smaller than 7.8 and. therefore. may be 
regarded as homosccdastic. I.e .. the experiment m:iy be deemed well 
controlled. 

(iii) Creating an auxiliary Fig. 
To calculate a sum of squares. obtain a sum of values at each level 
combination of A and Band put it in the form of a Fig. (Fig. ~.8). It is 
called a Fig. of tvo dimensions A and B. 

Fig. J.8 Fig. or tvo dimensions A and B 

NJ - I Total Hi 82 Bt 

Ai I 8 5 14 

A2 4 12 II 27 

Ai 10 19 u 42 
·- ---

,\.1 6 7 5 18 ·-------r--Total 21 46 .14 IOI 
----------
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( iv) Calculating sums of squares 

CIT'f = (101)? = 4? .... 0 
.L 24 -=>. 

S~ =(I): 7(Q)Z + ... + (1)?+(4):-425.0 = 170.0 

'"'' _ (14)=+(27}!+(42)=+(18): _ 4?5 Q _ rr- 2 
.21.t- 6 .... -ti. 

S I = (21)? +(46)2 +(34)% 4?- 0 = 3Q 1 
B 8 ~:>. ~-

S I = (1)2+(SY+···+(5)
2
-4?5 0 = l~O -

.4.B 2 ~ . """ .:> 

S~xB = s~B-s~-s~ =. 130.5-77.2-39.1=14.2 

s~ = s~-s~B = 170.0-130_5 = 39.5 

The above sums of squares are for transformed values. To obtain sums cf 
squares for initial data. divide them through (I 0) 2 

Note 4: When the repeat count is 2. the error sum of squares S .. is 
calculated by: 

(3.11) 

where R; is the range at each square. Let us calculate an error sum of 
squares by equation (3.11 ). 

s~ = ~ {(1)2 +(2)2+···+(3)2
} = 7

2
9 = 39.5 

(v) Variance analvzing Fig ... 
~ ~ ~ 

The variance analyzing Fig. is shown in Fig. 3.9. 
Testing has revealed that A x B is not significant but that A is I t;'c 
significant. and B 5% significant.. 

Fig. 3.9 V.iriance an;ilyzing Fig. for example pnihlcm J. I 

V;1ria1ion factor Sum of squ;1rcs 

Prcssu re (A) 

Tcmpcrattirc ( B) 

Error (c) 
--------------- -- - --

Total 

0.772 

CU91 

0.142 

O . .VJ5 

1.700 

Degree of freedom Mean Square 

2 

6 

12 

0.2573 

0.1 'J:'i.5 

0.02.17 

O.OJ21J 
Ax B j 

------------- - - -- --- - ---------- -- - - ---- - - ·-- - --- ·-- - --· . 

. n. 

Fo 

7.82"'* 

5.IJ·F 



(\"i) Pooling in 1.:'ITor term 

In the abon· cxampk. interaction Ax B was nol significant. 
It means that lhc hypolhesis of o::: ,\\n= 0 (or (u[~h•=(n[h:::= ... =(H[h.e>=O 
has not ~en rejected. From this facl. we \\·ill assume "a! ,\\u is zero" 
( somewhal problematic } . Then. as is C\'i<lent from the column of 
expected sum of squares in the \'ariance analyzing Fig. in Fig. 3.6. the sum 
of squares for A x B is the same a.s error sum of squares. Therefore. there 
is a notion of considering S.-hn and Sr integrated together as a new error 
sum of squares. 

Building a sum of sqaures of insignificant faclor into an error sum of 
squares is refcm:d to as pooling in error term. 
In the pn:scnt article. pooling will not he resorted to except in Chapters 6-9. 

For example. let us pool Ax B into the error term in the aho\·e example. 

The sum of squares of factors and degree of freedom will he added to each 
error term. Therefore. new error sum of squares Sr' and its degree of 
freedom ti>,.' arc given by: 

S.-' = S:\\I: + s .. 
<P ,. ' = </>.-\\ft + </> ,. 

Fig. 3.10 Variance analyzing Fig. after pooling 
-------~---------

Variation factor Sum ;>f squares 
----·---

Prcssmc CAI 0.772 

lkgn·e of freedom l\kan Square 
... 
-' 0.257J 

Fo 

8.6.V"" 

Tcmpcrattirc (B)_± CU91 2 0.1955 6.5frn 
Errnr ( c') 0.5.:n IX O.C>298 

----·----------- ~-------------------------------------
T1>lal 1.700 2J 

---------- ---- ------~------------ ---
Its resulls conslilulc thd variance analyzing Fig. in Fig. 3 . IO. 

§.t4 Determination of optimum len~I.~ 

2 cases below must he considered separalcly. 
( !) When inll.:rar!ion /\ x B may be deemed inexis1cn1 
In this 1.·asc. the oplimum level may he de1ern1ined dis1inc1ly for/\ and B. 
When comparing rhc facror levels. rhe same as for design of one 
dimension. lhc level cffccl plus general mean (Pl is referred lo as the lcwl's 
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population mean to compare witl~. It must be noted that its value itself is 
not meaningful and is only used for comparing the levels with. 
Estimating the population mean of level A;(=µ+ a,) 

Point estimation: x; .. = [mean of data at level Ai I 

95% confidence intl:rval: Xi··+ l(¢e, O.Os)J~; 

(3.12) 

(3.13) 

Least significant difference (lsd) for judging the significant difference 
between 2 levels of factor A is: 

Isd (A)= l(<f>e, O.OS)Jb:z Ve (3.14) 

(5'k significant level). 

Estimating Bj level population mean(=µ+ Bj) 

Point estimation: x. J. =[mean of data at level B j) (3.15) 

95% confidence incerval: x. 1-. ~ t("-e, 0.05),../Ve .,., ~an (3.16) 

(2) When imeraction A x B may be deemed existent 
In this case, the optimym level may not be determined for A and B 
distinctly but for combined level of A and B. 
Estimating the population mean of A ;B 1( =µ+a;+ ft+ (ur~); _,) 

Point estimation: .r ;,. I mean of data at A; B 1 ) 

95% confidence interval: Xij·+t(¢e, 0.05)"/Ve 
" n 

(3.17) 

(J.18) 

Least significant difference (I sd) for judging the significant difference 
among levels of A and B is: 

lsd (AB)= t(¢e, 0.05),j 
2 

Ve 
" 1l 

<1.19) 

(5<;~ significant levd). 

Taking advantage of the occasion of delcrmining an oplimum level 
comhination for A and B hy these formulas, plol the estimated population 
mean x, , . for A, B ·' as lkpich:d in Fig. 3. I I. Cardully observing it helps 
us to knov the aspect of interaction A x B. It is also important lo study 
whether the interaclion can tedmically he justified or not. 



Fig. 3.1 I Aspect of A x B 

§3.5 Estimation of process mean 

After determining the optimum level of each factor. the population mean at 
this optimum level combination may be estimated. It is referred to as an 
estimation of process mean. It is intended for rating how good results will 
be obtained under the optimum conditions obtained by the experiment 
compared vith the current working conditions. 

Suppose that A and B arc significant and that the optimum level 
combination is A ;B j • The population mean is µ+a;+ B j+ (ap); j when 
Ax B exists orµ+ u. + Bj when Ax B docs not exist. When Ax B cxsist, 
the population mean for A ;8; has only to be estimated by equations (3.17) 
and (3.18). When Ax B docs not exist. on the other hand. estimation and 
testing of the population mean at A ;Bi involve somewhat troublesome 
discussions. The section will briefly explain them. 
Estimation of process mean when A x 8 is not significant but when A 
and 8 are significant. 
Point estimation for population mean at AiB j (= µ + u. + [31) 
Since there is no interaction. mean .r; J. of data at A; BJ is also an 
estimated value ofµ+({, + rJ j but we will use a value estimated with 
combination of various means: 

Xi •. + X.J. + X ••• 

= (mean of data at Ai) + (mean of data at B , ) 
- (mean of all data) (3.20) 

because the latter is the more accurate. 

The procedure for creating the estimated value and equation (3.20) is as 
follows. 
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1°) Rewrite population mean to estimate µ+a, +It into: 

( ~·+a.)+(µ+~ J) - µ 

It is a way "main dTccl is always accompanied by ~land, finally. the excess 
or shm1agc ofµ is readjusted". 

2°)µ is estimated by mean of all data or x .. ., µ+a, by mean of data al 
level Ai or x ; .. andµ+ IL by mean of data al level BJ or x .J. As an 
estimated value ofµ+ a. + J3 _;.therefore, equation (3.20) is obtained. 

Note: I. The fact that the estimated value and equation (3.20) arc unbiased 
estimator ofµ+ a. + ~ J is clear because use of equation (3.7) gives: 

The cs_!jmatcd value and equation (3.20) arc more accurate than estimated 
value x iJ. because equation (3.20) has a smaller variance. ---

Interval estimation for population mean at A ;B 1(= µ+a;+ B1> 

Use the general fonnula (equation (2.18)) given in Chapter 2. 
The variance of estimated value Xi .. + x .J. - x ... is ((a + b - I)/ aim) a2 
(sec Note 3) and, therefore, 95% confidence interval ofµ+ a. + J~ 1 is: 

(Xi .. +x. i· -x ... )+ t(</>e, 0.05),ja+t- l Ve 
" a n 

(3.21) 

By the vay, it is a little troublesome to calculate the variance of an 
estimated process mean such as by equation ( 3.20). So, a rule is proposed 
for formally obtaining the variance. The v::.riance of estimated process 
mean is set to ( I/ 11 .. ) a2. where n is an effective repeat count. By Ina's 
rule for obtaining an effective repeat count, I/ /1 ,. is obtained as: 

1 _ 1 , 1 1 _ a+b-1 ---·----
1le bn an abn abn (3.22) 

This rule examines only numbers averaged by of each term of the estimated 
process mean with I as numerators and those numbers as denominators. the 
signs and coefficients remaining unchanged as given in equation (3.22). 
Equation (3.~0). where x; .. is a mean of Im values, ~-.;. a mean of" 011" 

values, and x ... a mean of aim values, gives equation (1.22). 

In field. an experiment may be conducted afresh vith optimum level 
combination A, B 1 for lhe sake of reconfirmation of experimental results. 
What a data is anticipated hy this experiment? (iiven above is the 
confidence interval for population mean and not for experi111cntal data at, 
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A;B i- \Vhcn catTying out r confirmation assays at A ;Bi. 9Y7r confidence 
interval for mean of r data is given by: 

(
- 1 - - ) • t("' 0 0,..) /( 1 , a+b-l)T'" Xi .. -;-X.j.-X ... = 'f'tr • ::J'\J r-r- abn ~'t (3.23) 

Therefore. if the mean of data for r confinnation assays is included in the 
above confidence interval. the said experimental result may be regarded as 
appropriate. 

Calculation example 
Let us take example problem 3.1 again and proceed to an estimation after 
analysis of variance. The testing reveals that A x B is not significant but A 
and B arc. Herc. we vill use the variance analyzing Fig. when not pooling 
(Fig. 3.9) in discussing the subject. 

(vii) Deterdmining the optimum level of factor found significant 

Since A x B may be regarded as inexistent. obtain the optimum level for A 
and B distinctly. 

From equation ( 3.12). the point estimate for population mean at level A ; 
1s: 

,U(A 1) =Xi-· = 16
4 x 1

1
0 +17.0 = 17.23 

ji(A2) = X2 .. = z; x 
1
1
0+17.0 = 17.45 

,U(A3) = .r, .. = ~2 x 110 +17.0=17.70 
,U(A,) = x, .. = 1

6
8x 1

1
0+17.0 = 17.30 

From equation (3.13), 95~ confidence interval for population mean at 
level A; is: 

/Q.0329 t(I2, 0.05)~3x2 = 2.179x0.074 = 0.16 

It gives Fig. 3.13 as a graph for estimating the population mean at each 
level of A. 
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Fig. 3.13 Eslimalion of popula1ion 
mean al level A; 

The least significant difference for C">mparing 2 levels of A is from 
(significant level 5%) and equation (3.14), 

Isd(A) = !(12, 0.05)J2 x3o~o]29 = 2.179x0.105 = 0.23 

Since the difference between AJ and A1 is significant, level AJ is optimum. 

Likewise, for the population mean for level B j, point csdmar1~ and 95% 
confidence interval arc, from formulas (3.15) and (3.16), 

And also: 

B 1: 17.26±0.14 
B1: 17.58±0.14 
BJ: 17.43±0.14 

Isd (B) = t(I2, 0.05)~40~0i29 = 0.20 

They arc illustrated in Fig. 3.14. Tl"._ re is no significant difference hDtwcn 
B2 and BJ but level B2 is deemed favorable. 

Finally, the optimum level combination is A .~B2. As already remarked, it 
must be noted when observing Fig.s 3.13 and 3.14 that the ordinate values 
arc used only for comparing the levels with the other. 
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Fig. 3.14 Estimation of population 
mean at level BJ 

(viii) Estimating the process mean 

Let us estimate the population mean with optimun level combination A .'B.:!. 
The point estimate is: 

=(mean of data at AJ) + (mean of data at B:>) - (mean of all data) 

= 17. 70+ 17.58-(12°41 x1~ + 17.0) = 17.86 

The effective repeat count of this estimated value is. according to Ina's mlc. 

1 1 1 1 6 1 - - -+--- - - - -
1Ze - 6 8 24 - 24 - 4 

Therefore. the 95% confidence interval is: 

t(<j>,, O.Os)J~: = t(l2, 0.05)J
0
·
0i 29 = 0.20 

Tbus. 95%· confidence interval for population mean at A .iB2 is: 

17 .86±0.20 = t 17 .66, 18.06) 

(ix) Comparing the current conc!i:ions with optimum levd combination 

Supposing that the current level combination is A 2B 1. let us examine the 
significant difference from A.,Ih. It corresponds to the case of equation 
(3.25). The point estimate for population mean at A 2B1 is: 
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.U (r\2B1) =(mean of data at A.!) + (mean of data at Br) 
- (mean of all data) 

= 17.45+ 17.26-(12~1 x110+17.0) = 17.29 

Therefore, the estimated difference of population mean is: 

µ (AJB.2) - Ji (A:!B I) = 17 .86-17 .29 = 0.57 

On the other hand, 

t(ipt, O.Os)J(b:z + a~z) Vt= t(l2, 0.05)J(3 ~ 2 + 4 ~ 2) x 0.0329 

= 0.303 

Therefore, from equation (3.25), we may judge that a significant difference 
exists between AJB2 and A:!Br. 

§3.6 Design of two dimensions without repetition 

The experimental method of testing each one of ab level 
combinations for factors A (a levels ) and B ( b levels) is referred to as a 
design of two dimen~ions without repetition. It goes without saying that 
ab assays arc executed in a random sequence. 

As stated later, the design of two dimensions without repetition is an 
experimental method used only when the interaction betveen factors is 
known inexistent. 

Data of a design of two dimensions without repe:.lition can gene1 ally be 
represented by x iJ, where subscripls ; and J indicate the kvcl of factors A 
and B, respectively. 

The experimental data can he summarized as given in Fig. 3. 15. 

Fig. 3.15 Dala of dl.!sign of IW'l dimensions wi1hou1 repel ii ion 

~.I Bi B, n • 
.rl, I11 Xu x •• 
A, Xn Xu Xu 

A. x •• x.1 x_. 
----· 



Data model 
Since x ij is an experimental data at A ;B j. it is natural to consider that the 
data model is: 

Xij =(population mean at A;Bj) + (enor) 
=µ+a;+ /Jj + (a/3)ij + Cij (3.27) 

where.µ is a general mean. a; the main effect of A. /3jthe main effect of B. 
(a/J) ; jthe effect of Ax B. and E; jthe error. In equation (3.27). by the 
way. both (a/I) and E have a subscript ; j and (a/)); j and E; j cannot be 
distinguished from each other. Namely. the interactive. effect and eITor 
cannot be discriminated. To distinguish them expressly. a repetition has 
only to be incorporated. By so doing, the repetition can evaluate 
experimental eJTors. Let us explain this fact refcning to an example. 
Suppose that an experiment with a design of two dimensions without 
repetition has given a data shown in Fig. 3. I 6. 

fig. 3.16 Experimental data 

~I B, B, 

A, 

I 
4.5 5.5 

A, 4.0 3.5 

Changing B from B1 to B2 increases the data by 1.0 in case of A 1 but. on the 
other hand, decreases by 0.5 in case of A 2. It means that ·he effect of B 
depends on the level of A anJ that A and B arc interactive. However. we 
can imagine also that, at A2B2, the experimental data or 3.5 might have 
wrongly been obtained on account of experimental error instead of true 5.0 
or so. If so. A and B would not be interactive. Not knowing the 
experimental error magnitudes, we cannot reach any conclusion from this 
data only. 

Thus. the design of two dimensions without repetition supposes that A and 
B arc not interactive. And the data model is set to: 

x ij = /1 + (1.i + f Jj + Eij (3.28) 
where 

µ : General mean 
11 

u: Main effect of/\; 2: <Yi =O 
l 

,, 
r~1: Mainc:ffcctofB: 2:,91=0 

J 

f11: Error (variable ) : NID(O. a~' 
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Analysis of variance 
According to data model equation ( 3.28). factors affecting the data arc 
main effect of A. (n;). main cffoct of B. ([3;) anJ c1Tor (£;1). Thcn;forc. the 
total sum of squares is resolved into: 

S-r = SA + Sn + S ,. 

For calculating the total sum of squares (ST). sum of squares within A (S:\). 

sum of squares within B (Sn) and en-or sum of squares (Sc). resort to 
calculating rule (I) for sum of squares described in §3.3. How to obtain the 
degree of freedom is as alr~ady explained. Thus. we will hav\! a variance 
analyzing Fig. in Fig. 3.17. 

Fig. 3.17 Variance analyzing Fig. 

Varialion Sum of Degree of freedom Mean square F. factor s< uan:s 

Within A SA 9A=a-l VA VA/V. 
WithinB Sa 9a=b-l Va Va/V. 

Error s. ~.=(a- I)(b-1) v. 
Total I Sr 9r=ab-1 

( % __ 1_ ± % 
uA-a-I . a,, 

1 ' ) 
ai=b-I ~ M 

Problems 

Ex peeled 
means uare 

a1+ba! 

u1 +aa~ 
qi 

J.1 In the bonding process for ornamental plyvood. It is desired to find out 
such working conditions as to optimize t~lc adhesive strenglh. Factors 
sclec1cJ arc bonding agent type (A) and open time (B). each having J 
levels. The current levels arc A1 and B2. Since A and B may be inleraclive, 
!he repeat counl was 2 and totally 18 assays were carried oul in a random 
sequence. Data ob1ained for !he adhesive strcnglh was as given in lhe Fig. 
below. 

Adhesive stn.:ngth (kgl<.:m1) 
~-,, -----------·--
;\ ~ /11 //~ II• 
---~-- ·-------------- ----

Ai .10 .17 42 
21 .11 .16 

- ---- -- --- ·-·-- - - --- ---·-

A2 I .17 41 4.1 

.11 .15 .16 
- -- - -- - ----

A• 
.10 44 .t() 

.15 48 50 

5.1 ·-



(I) Carrv out an analysis of variance. . . 
(2) Obtain conditions where the adhesive strength is an optimum and 
estimate tile strength obtained at this time. 
(3) Estimate the difference in adhesi\·e strength between optimum and 
current conditions. 

3.2 In order to raise the tensile strength of rolled products in a metal 
rolling factory. studies were pursued with 2 factors or reduction ratio (l\) 
having 4 levels and ro!!ing speed (B) having .3 levels. \Vithin the range of 
these levels of A and B. A x B may be considered inexistent. So. as an 
experiment of a design of two dimensions without repetition. totally 12 
assays were performed in a random sequence. Obtained data of tensile 
strength was as given in the Fig. below. 

Tensile slrcng.lh (kglcm2) 

/11 B! [J; 

:\I 77.4 77.6 77.7 

.'1 77.7 78.1 78..5 

A• 78.0 78.4 78.7 

A1 78.2 78.1 78.J 
---------

(I) Carry out an analysis of variance and obtain conditions where the 
tensile strength is maximum. 
(2) Compare the optimum conditions obtained in (I) and current conditions 
A1B2. 
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Chapter 4 
Design of Experiments by Using an Orthogonal Array 
- A hvo-Ievel design -

Experiments conducted without experimenting with all the level combina
tions of factors picked up (fractional replication) can be easily designed by 
using an orthogonal Fig .• as mentioned in Chapter I. Chapter 2 shows you 
how to use a two-level orthogonal 
array. 

Of the several orthogonal arrays, this document is based on the m1hogonal 
array developed by Genichi Taguchi (sec Reference 3). 

§ 4.1 A two-level orthogonal array 

Fig. 4.1 shows one of the two-level orthogonal arrays. It is called "two
level" because the array gives two types of numbers: I and 2. It is called 
"orthogonal" because this Fig. has the characteristics mentioned below. 

Characteristics of the two-level orthogonal array: When you pick 
two arbitrary columns. the numbers arc arranged in four manners: 

(I, I), ( 1,2), (2, I), (2,2) 

Each of these arrays is sure lo occur with the same fre4ucncy whichever 
two columns you pick up. 

Let us check this "haracteristic by using Fig. 4.1. Pick up columns I and 2. 
The numbers arc arranged in descending order: (I, I), (I, I), ( 1,2), ( 1.2), 
(2, I), (2, I), (2.2), and (2,2). Herc, each of the four arrays (I. I), ( 1,2). (2, I). 
amJ (2,2) occurs twice. You can thus observe i!1 the ortho!!onal arrav in Fi!!. - , -4.1 that, whichever pair of columns you pick, each of the arrays (I. I), ( 1.2). 
(2, I). and (2,2) occurs twice. 
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Fig. -ti Two-lcn~I orthogonal array U\<271 

~I l 2 3 .( 5 6 7 
. 

I ' 1 l 1 1 1 l J. 

2 1 1 I 2 2 2 2 

3 '.! 2 1 1 2 2 
.( I 2 2 2 2 1 I 

5 2 l 2 1 2 1 2 

6 2 1 2 2 1 2 1 
7 2 2 1 1 2 2 1 
s 2 2 1 2 I 2 

I a b a ' a b a 
Cnmp.>n~'fll I b ' ' b srn1f-.,1I# 

I ' 
Ciroup # I ------ ~ 2 3 

Let me explain the portions other than the orthogonal array itself. The col
umn number represents the number of each column. Nll. represents the 
number of each row in the orthogonal array. Each line corresponds to the 
corresponding experiment number. with the row numbers representing the 
magnitude of the expcrimcr.t involved. as you will sec later. I will explain 
the component symbols and group numbers later. The orthogonal array in 
Fig. 4.1 is expressed in LR(27). Lis a symbol representing an orthogonal 
array. I hear that the letter L i~ used because the orthogonal array is a devel
oped version of the Latin square. Given below arc the meanings of the 
various numbers included in this symbol. 

r-__. Means that the column number is 7. 
L.(27 ) I .... I ____ ,, Indicates that this is a two-level array . 

.__ ____ ,,..._Indicates that the row number is 8 (this number 
corresponds to the magnitude of the experiment 
involved). 

Note: In a two-level orthogonal array. 
(number of columns)= (number of rows) - I 

This means that determining the number of ro\\'s automalically determines 
the number of columns. Thal is why the Lx(27 ) is often called a "two-level 
orthogonal array with a !nagnitudc of 811 because the number of columns 
(7) docs not m~ed to he mentioned. 



Lee me explain how such an orchogonal an-.ty is used in designing an ex
periment Con.:;idcr an expairm:nl where you pick up four faclors A. B. C. 
and Dall of which arc of che two-levd type. Let there he no interaction 
among the faccors. If you expcrirm:nt with a four-factor arrangement. thl· 
total number of lcvd Cllmbinations is 2 x 2 x 2 x 2= 16. which means you 
will pcrfonn 16 experiments. As opposed to that. assume tkit you will 
perform 8 t•xpcriments as mentioned below by using an orthogonal anay 
Ls(27). 

l 0 ) The Ls(27 ) contains 7 columns. Lee A. B, C. and D concspond to any 
four of the seven columns. Let A com~spon<l to column 1. B to column 2. C 
to column 3, and D to column 7 (Fig. 4.2). 
2°) ReganJing the numbers 1 and 2 in the orthogonal array as the levels of 
the factors made to con-espond to those calunms deiermines eight level 
combinations. In this example. Experiment 1 has A 1B1C1D1. Experiment 2 
A1B1C1Di •.... and Experiment 8 A2B!C1Di (Fig. 4.2). 
3c) You will experiment with the eight level combinations determined in 
2°). You will pcrfonn these eight experiments in a random order. 

Fig. 4.2 

A B c D 

2 3 4 5 6 7 
Levd 

Dat~1 combination 

l I I I I l 1 1 A1B1C1D1 .x,=51 

2 1 I 1 2 2 2 2 A,B1C1D1 %1=32 

3 2 2 I l 2 2 A1B1C:D1 I1=!4 
4 2 2 2 2 I l A.B.c.o. z,=14 
5 2 l 2 I 2 I 2 A1 8,C,D1 .::;,= 6 

6 2 I 2 2 I 2 I A1B1C,D1 .x,=19 

7 2 2 1 1 2 2 1 A.B,c.o. .x,=24 

8 2 I. 2 1 2 A,B,C,D, .r,=14 

These experiments based nn an orthogonal array do not h~st all level com
binations of the factors. I lowever, if there is no inlcraction as in this case, 
you can compare among the levels of A. B, C, and D based on the data 
obtained from the eight experiments. Let me explain why. Compare the 
four experiments wilh A 1 (Nos. 1 through 4) with the four experiments 
with A2 (Nos. 5 through 9). The A 1 experiments test B 1 and B2 twice each. 
while 1he A2 experimenh also test B: and B2 twice i:ach. The A 1 experi
ments test Cr and C2 twice each. whik the A.1 experiments also test C 1 and 
C2 twice each. Also. the A 1 experiments test D1 and D.1 twice each. while 
the ;\2 experiments also test D 1 and D2 twice each. Based on 1hes1'. findings. 
compare the total of the data obtained from the A 1 experiments (lhe "total 
of the data ohlained from the A 1-lcvel cxperi111c111s 11 will hcrcinal"rcr he 



called the "tot.11 of the A 1 data") with the tlltal of the r\ 1 data. The effects of 
the factors B. C. and D arc equally im:lmkd in both. Therefore. the 

tTotal of the Ar data) - Crotal of the A2 data> 
compares A 1 with A2. This was to compare the levels of the factor A. The 
same is true of comparisons of the levels of the other factors B. C. and D. 
For example. the total of the B 1 data and the total ,lf t11c B2 data equally 
contain the effects of the other factors A. C. and D. A simple comparison 
of the total of the B 1 data with the total of the B2 data constitutes a com
parison of B 1 \\·ith B1. These facts can be derived from the characteristic of 
an orthogonal array mentioned above. 

In general. if the average of data of the factor A at each level contains an 
equal share of the effect of the factor B. and if the average of data of the 
factor B at each lc\·cl contains an equal share of the effect of the factor A. 
we say that "the factor A is orthogonal to the factor B 11 or that "the main 
effect of the factor A is orthogonal to that of the factor B." In the above 
example. the factors A. B. C. and D arc mutually orthogonal. The factors 
arc mutually orthogonal in the factorial experiments (multi-factor arrange
ment) discussed in previous chapters as well. 

Let us take the example of the two-factor arrangement in Fig. 4.3. The total 
of the A I data and that of the A2 data each contains an equal share of the 
effect of the factor B. And the total of the B 1 data. that of the B2 data. and 
that of the B2 data each contains an equal share of the effect of the factor A. 
Therefore. the factors A and B arc mutually orthogonal. 

Fig . ..J.3 Two-factor arrangement 

J\ I 
Br n, -1 B• _ 
( ' ( ' I 

( , I ( I ( 

_ __l ___ --~-----

In order to make it easy to compare the A 1 level with the J\2 level of the 
factor A by comparing the average of each. the factor A must he orthogonal 
to the other factors. This means that. in order to make it easy to predict the 
behavior of each factor in an experiment using several factors. the factors 
must he mutually mthogonal. The factors arc naturally mutually orthogonal 
in a multi-factor arrangement that tests all level combinations of the factors 
picked up. llowever. under certain conditions (in the above example. un
der the condition where there is no interaction among A. B. C. and D). the 
factors can he made to he mutually orthogonal by experimenting with 
some--1101 all--of the level combinations. Then. what level combinations 
should we experiment with'! The solution lies in an mthoµonal array. 



In addition to the orthogonal array in Fig. 4.1, then! arc other two-level 
orthogonal arrays: L-1(2·'). Lr6(2 15), Li?(2J 1). L6.i(26J) (Attached Fig. 5). 

§4.2 If there is no interaction among the factors 

This section describes how to assign experiments by using an orthogonal 
array and how to analyze the data, when there is no intcrnction among the 
factors while all the factors are of the two-level type. The procedure for 
assigning experiments was explained in §4.1. Herc is an outline: 

I 0 ) Assign the factors randomly to the columns in the orthogonal array. 
This orthogonal array must therefore contain more columns than there arc 
factJrs picked up. 
2°) Looking at the column numbers l and 2 to which factors are assigned 
detem1ines the level combinations in each experiment number. That is, it 
detem1ines the level combinations to be expcaimcnted with. 
3°) Perfom1 all experiments in a random order. 

Problem 4.1 Let there be no interaction among the four factors A, B, C, 
and D. Assume that you have assigned the factors to the columns as shown 
in Fig. 4.2. In that case, you may want to make a Fig. called an assignment 
Fig., as shown in Fig. 4.4. 
The eight level combinations to be experimented with come from Fig. 4.2. 
Perfom1 these experiments in a random order. 

Fig. 4.4 Assignment Fig. 

Column # 2 3 4 5 6 7 
-----~-----------

Factor A B C D 

The experimental data can be analyzed in exactly the same way as in a 
factorial experiment, because the factors arc murually orthogonal. 

Let me take the example of Problem 4.1. In an experiment based on an 
orthogonal array, you regard rhe assignment Fig. as a data model. There
fore, based on the assignment Fig. in Fig. 4.4, the total of the sums of 
squares can be broken <.lown into: 

Sr = S..1 + Su + Sc + Sn + Sc 

You can cak:ulate each sum of squares according to lhe Rules for Cakulat
ing the Sums of Squares(§ 3.3 ). These calculation rules hold for the stuns 
of squares that hold when the factors arc mutually orthogonal. Then you 



can create a variance analysis Fig .. develop an F ratio with regard to the 
error tcnn. and test it. Estimates after this test can also be made in exactly 
the same way. 

Let me give a precaution to be taken when calculating the sums of squares 
of two-level factors. For example. the sum of squares between A 1 and Al 
can be calculated by 

(sum of the Ai data):! (sum of the Al data)2 
SA= + - CT. 

(number of the A1 data items) (number of the Al data itcmli) 
(4.1) 

On the other hand. if A is of the twn-levcl type. it can be calculated by 

SA= 
(sum of the A1 data - sum of the Ai data)2 

(total number of data items) (4.2) 

Since Equation 4.2 is easier to calculate than Equation 4.1. Equation 4.2 is 
more often used. 

Note: Proof that Equation 4.1 is equal to Equation 4.2: Where n is the 
number of replications at the A 1 and A2 lcvels and the smns of data arc A 1 

and A2. 

S,c =(A,)'+ (A,)' _(A1+A,)' = (A1)'+(A,)'-2(A,)(A,) 
n n 2n 2n 

Typical calcuh.fr 111 

Assuming that. in the experiment in Problem 4.1. the data obtained comes 
from the right end of Fig. 4.2, conduct an analysis of variance. 

CT= __ (sul:.!_~f all data)2 = 1!_ 74)_:_ = 1784 'l 
(totai number of data items) 8 · ' ·· 

Sr = (sum of the squares of individual data) - CT 
= 518(1 - 3 784.5 = 14() 1.5 

(B1-B2)2 Sn = - -- 8-- -

<U_!-63>_2 = 2xx.o 
8 

(I 08-66 )2 = --- _8____ = 220.5 



Sc (C1-C2)2 (121-53)2 
= 578.0 = 

8 = 8 

Sn 
(D1-D2)2 ( 108-66)2 

= 220.5 = 
8 = 8 

SE = ST - SA - Sn - Sc - Sn = 94.5 

Therefore. the variance analysis Fig. is as shown in Fig. 4.5. 

Fig. 4.5 Variance analysis Fig. for Problem 7.1 

Cm~c of Sum of lk!!rL'l:(s) of '.\k;m square F, lluctu;i1iun · uarcs frL'L"\li:m 

A 288.0 l 288.0 9.14 

B 220.5 l 220.5 7.00 

c 578.0 1 578.0 18.35• 

D 220.5 1 220.5 7.00 

94.5 3 31.5 

T111;1l I 1401.S 7 

In the above cakulations, the sums of squares arc calculated in the same 
way as in previous calculations. In an experiment based on an orthogonal 
anay, the sums of each factor is often determined by using the sum of 
squares of columns to be defined later on. In a two-level orthogonal Fig., 
the sums, i> of squares of column i can be defined as fo:!nws: 

S [(Sum of lhc dala where column i is 1) - (Sum of the data where column i is 2) F 
( il- (Total number of data items) 

(4.3) 
or 

S _ (Sum of the data where column i is 1 )! (Sum of the dala where rnlumn i is 2)2 

!il - (Number of dala i1ems where column i is I) +(Number of the dala items where column i i'I 2) ·CT 

( 4.4). 

If so, you can learn from Equation 4.2 or 4.1 that the sum of squares of 
each factor is equal lo the sum of squares in the column to which that fac
tor is assigned. 

This leads to the conclusion that you can calculate the sum of squares as 
follows by using the sum of squares of the column: 
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I 0 ) Calculate the sum of squares in each column. 
In the experiment in Problem 4.1.: ou will calculate$(!). S121 •.•• S1J1 

2°) The total S,. of the sums of squares is equal to the total of the sums of 
squares of each column. 
Based on the above. you can calculate S, \\ ith the previous method and use 
the result to check your calculations. That is. in the experiment in Problem 
4.1. 

ST = S11) + S121 + S1JJ + S14J + Scsi + S161 + S1:1 

= (sum of the squares of individual data) - CT. 

J 0
) The sum of squares of each factor is equal to the sum of squares in the 

column to which that factor is assigned. Also. the sum of squares of error 
is equal to the total of sums of squares in the column to which no factor is 
assigned. (You may inf er from the above that errors arc assigned to the 
empty columns.) 

In the experiment in Problem 4.1. 

SA = s( I), Sn = S121. Sc= S1J1. Sn= Soi. 
S ... = S1-t1 + S1si + Sc6i 

4°) The degrees of freedom of the sum of squares of each factor can be 
calculated by considering that the sum of squares of one column has one 
degree of freedom and by ch:x:king to the total of the sums of squares of 
how many columns the above sum of squares equals. 

In the experiment in Problem 4.1. ¢1 = </>11 = </>< = d'n = I. 
Since S,. is equal to the total of the sums of squares of three columns. 
<fJ,= 3. 

* 4.3 If there is an interaction among the factors 

Till preceding section was based on the assumption that there is no interac
tion among lhc factors picked up. What happens if there is an interaction 
among them'? 

Pick up the factors A. B. C. and Dall of which arc of the two-level type. 
and let AxB exist. Assign the factors A. B. C. and f) to the columns ran
domly as in the preceding section and assume that A is assigned to column 
I. B lo column 2. Clo column 3. and D lo column 7 as shown in Fig. 4.2. 
Jn that case. \\·hat effect docs the: existence of A x B have'? 
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A close look at the effects of A and B on the four D 1 experiments and on 
the four D2 experiments n.:veals that: 

D1: A181. A182. A:?.81. A2B2. 
D2: A181. A182. A:?.81. A.!.82, 

Both cases arc experimented with under the conditions of A 1B1. A1B2, 
A2B1, and A1B2, once under each condition. Therefore. D 1 and D2 each 
takes an equal share of the effects of the factors A and B. Next. a close 
look at the effects of A and B on the four C 1 experiments and on the four 
C2 experiments reveal that: 

C1: A181, A181. A181, A282, 
C1: A1B2, A182, A2B1, A1B1, 

Now A and B do not give equal shares of effect. (But they are equal as 
shown in Section 4.1 when A x B docs not hold.) Therefore, a comparison 
of the sum of the C 1 data with the sum of the C2 data does not constitute a 
pure comparison of C 1 with C2. 

Now let us examine how A and B affect the C 1 and the C2 sum. on the basis 
of the data model. 

Express the main effect of A in a 1 and a 2 , that of Bin /J
1 

and fJ:, that of C 
in y1 and y., and that of Din 81 and 81 • Since a

1 
+ a

2 
= 0, {J

1 
+ fJ~ = o. 

Y1 + y, = 0, 8. + o! = 0 the magnitude of the c.lifforencc between the A I level 
and the A2 level is expressed by a 1• This is measured on the basis 
a 1 - a! = a 1 - (-a 1 ) = 2a 

1 
• 

The A x B effect has previously been expressed as 
(a/J> 11 .(<1.{J>, 2 .(a/J>:1.(a{J>22 • Among these, there is a relationship expressed 
as: 

z 
L: (ap),1 = J U == 1, 2), 
i•l 

That is. since the sum of rows and the sum of columns arc zero in r:!g. 
4.6(a), the Ax B effect can he expressed in (<1./ll,

1
, and (<t/ll,_,, as shown in 

Fig. 4.6(b). In this case. 

Therefore, the magnitude of the interaction is expressed by w/J1, 
1 
•• And 

this is measured by: 
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Fig. 4.6 Expressions of the A x B effect 

(a) (b) 

~I Ba I B, ~I B, I B, 

A1 I («q)u i (a/Jiu ==} Aa I cap) ... I (tt/J)u, 

A, I (a/J)u I (a/1) 11 A, I (a/J) 111 I (a/J) m 

\Vhen the factorial effect is expressed with the above symbols. the data 
model becomes as follows: 

x1 = µ + a1 +Pi+ caP)(I> + y1+81 + t:1 
x2 = µ + a1 +Pi+ caP)(I) + y1+82 + £2 

X,3 = µ + a1 + p2 + (aPk~> + )'2 + 82 + £3 

X4 = µ + a.1 + p2 + (ap)(2> + Y2 + 81 + £-1 

xs = µ + a2 +Pi + (a~kz> + r- + 82 + £5 

x6 = µ + a2 +Pi + (ap)(2i + )'2 + 81 + £6 

x1 = µ + a2 + P2 + (aP)o> + y1 + 81 + £7 

xs = µ + a2 + P2 + ( ap )< 1 l + y1 + 82 + £x 

where r 1 • E2 ••••• E~ represent experimental errors. 

Let us now think of comparing the A 1 level with the /\2 level. When you 
subtract the sum of the Ai data from the sum of the A 1 data. 11.{1.(rcfl>. y.8 
all disappear. The result is: 

(The sum of the A 1 data) - (sum of the /u data) 
= 4( a 1 - a.2 ) t- (error). 

Therefore. 

(The average of the A 1 data) - (average of the A 2 data) 
= (<C

1 
- a,)+ (error). 

This surely constitutes an A 1-A2 comparison. 
But note that. in J~'Jl.lation 4.5. the subscript to the corresponds exactly to 
that to (<tfl). This means that comparing the sum of the C 1 data with the 
sum of the C2 data in order to compare C 1 with C2 (that is. in order to caku-
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late r 1 - I':) conslitutes not only a C 1-C2 comparison hut also a comparison 
of (a/J>, 1 , with (<t/l>,:.· that is. an estimate of the AxB effect. The complete 
correspondem:e of the subscript to the (u/Jl to that of the J' can be consid
ered to ml'an that "the diffcn:nce between the sum of the 1 1 .tL~ with number 
1 and that nf the data with number 2 in column 3 gives an l..Stimate of A x 
B" l~cause the subscript to the gamma is equal to the numbers in column 3. 
Thaefore. if factor C is assigned to co•umn 3 as exemplified above. the 
main cfkct of C and A x B effect ar~ completely confounded. Then:fore. 
when A x B exists, column 3 giving an estimat~ of A and B has only to l~ 
left blank without assigning a factor there. Then. A x B can he estimated 
from that column. 

The above discussion re\'eals thar assigning factor A to column 1, and 
factor B to column 2 causes column 3 to estimate A x B. It is refc1Ted to as 
"the interaction between factors assigned to column I and 2, respectively 
appears at column 3" or "the interaction between columns 1 and 2 is rc
tkcted on column 3". 

Generally. which column reveals the interaction of factors as-;igned to 2 
columns has only to be examined upon <lrawing a data model. In reality, 
howev1~r. the results summarized in a Fig. attached to the orthogonal am1y 
have only to be employed. 

Fig. 4.7 gives columns where an interaction appears on orthogonal array 
Ls(27). Interpretation of tl1c array is as follows. To obtain a column of 
interaction between columns 2 and 4. for cxampk, search for the number al 
the interaction of row 2 and column 4. It is 6. Thus, column 6 is involved 
in the interaction between columns 2 and 4. 

Fig. -l.7 ln11.:rac1ion lh.:IWl:l'.ll 2 columns al L:-.12 7 ). 

-~- ----.- ,-.--~-r-------------- ----------- ---- ---· - -- -
--~. c ,.,,t11.11 J I -, ~ 1 -

C1t!11111:1 - -- - .1 ·t ) () . . . .. t . . . . .... 
I (I) 3 2 :'i .i 7 

I 
I 
I 

7 

(·IJ 

7 -I 

7 

.f 

(:'i) 3 ') 

( ()) 



Only the interaction l~t\\·een 2 factors has l~en discussed heretofore. The 
sum goes with interactions among 3 factors or more. Suppose there exists 
3-factor inicraction A x B x C. Since Ax B x C can be considered as an 
intera'-°tion between A x B. A x B x C appears on th\.· column where an 
interaction occurs l~twcen the column where A x B appears and column of 
C. Therefore. the column \\·here A .\ Bx C occurs has only to be left blank 
without assigning a factor there. In reality. however. an interaction involv
ing 3 factors 01 more docs not exist or. even if it docs. its \·aluc may often 
he considered small enough. According to the dcsi~n of c.x1~riment with 
an orthogrn1al array. interactions of 3 factors or korc arc often deemed 
inexistent. 

In short. when assigning experiments for when there is an interaction be
tween factors. he sure to leave blank the column where an interaction may 
appear without assigning a factor or factorial effect and. in other respects. 
rroceed the same as when there is no interaction between factors. 

The exp;::rimental data has only to be analyzed the same as heretofore since 
all factorial effects cross at a right angle except the calculation of sum of 
squares of interaction. For example. the sum of squares of A x B is calcu
lated bv: 

S \ II = .) \f; - .\ 1 - \ 1 
(4.6) 

This value corresponds exactly to the sum of squares of a column where;\ 
x B appears. This fact could easily he understood considering that the 
difference between total of data for number 2 is the magnitude of;\ x B. 
Since the calculation of sum of sqllares of the column is easier than Equa
tion (4.6). the srnn of squares of the interaction is often obtained as a sum 
of squares of each column. 

Thus. all data for e\pcriments with orthogonal array can he analyzed by 
sum of :.;qaures of each column. Namely. calculate the sum of squares of 
each column and obtain the sum of squares of factors as a sum of squares 
of cach column where those factors arc assigned. The error sum of sqaurcs 
is the total of s11111s of squares of columns wline factors arc not assigned. 

Prohlcm 4.2 In order to identify thc manufacturing conditions that mini
mi1.c the quench distortion of a given piece of steel. you picked up the four 
factors A. B. C. and D and . ..:1 all their levcls he two-lcvcl. J\ssumc that 
interactions A .\ Band B x C arc likely to hold and !hat all other intcra<.:· 
lions arc lll') .. !ligihlc. lksi~n experiments f1>r this casc hy usmg an orthogo
nal array. 



Explanation: Since the factors an: of the t\'. o-levcl type. use a two-kvel 
orthogonal anay. Since there arc four factors and two interactions. you 
need six columns in your orthogonal array. Use an orthogonal array L1'(2 7

) 

am.I consider how to make assignments. 

Assign lhe interactive factors first If you assign A to column I am.I B to 
column 2. A x B occurs in column 3. Therefore. keep column 3 empty with 
no factor assigned to iL If you assign C to column 4, B x C occurs in col
umn 6. Therefore. keep column 6 empty with no factor assigned to it. 
(Since B is interactive with A and C, it may be well-advised to assign B 
first.) Since factor D is not interactive with other factors, you can assign it 
to either of the remaining columns (columns 5 and 7). Assume that you 
assign D to column 7. 

The result is the assignment pattern shown in Fig. 4.8. The eight level 
combinations to be experimented with arc as shown in the right-hand part 
of the Fig .. Perform these eight experiments in a random order. 

Fig. 4.8 Assignments ;md experimental data in Problem 4.2 

A B (AxB) C (BxC) D 

~ 2 3 4 5 6 7 1.nd [)ala 
u1mh111.1tion . 

I I l - A1B1C1D1 0.24 
2 I 1 2 2 2 2 - A,B,C,D, 0.34 
3 2 2 1 1 2 2 - A,B,C,D, 0.38 
4 l 2 2 2 2 1 l - A,B,c,o. 0.29 
5 2 1 2 2 1 2 - A,8,C,D, 0.51 
6 2 1 2 2 l 2 1 - A18,C1D1 0A7 
7 2 2 1 2 2 1 - A,B,C,D, 0.23 
8 2 2 2 l 2 - A,B,C,D, 0.40 

Problem ..J.3 /\ssume that the experimental data obtained 111 Problefll -J..2 
ar~ as given in thi: right •.:nd of Fig. 4.8 and analyze the data. The smaller 
the data, the more desirable they arc. 

Explanation: From the assignment hg. :n Vig. -t.X. assume that the toral S , 
of the sums of squares breaks down inti>: 

Sr S 1 t.\ tS, •\, i\ 1_,. +\,., t.\ 

Convert the data into 
11 r, o.·wi/100 

and calculate the sum .... of square'> of column regarding !Ill' converll'd values 



accon.ling to Fi~. 4.9. In Fig. 4.9. the row entitled 'Total" is designed to - """ ~ ..... 

check the calculations. 

Fig. ·l9 Calrnlaling !he SlllllS or squan:-" or column 

C1ilumn#I 2 I 3 I 4 I 5 

l.c\l.~I I 2 z I 2 I 1 2 I 1 2 

Sum 5 41 36 10 1 45 16 30 29 17 

Tnr;tl 46 46 46 46 46 

S1;m !lf "JU.ire' 162.0 84.5 242.0 2.(.5 18.0 
.it (P(U~IO 

Check: 

s·.- =(sum of squares of each data item) - CT' 

= (-6)2 + (4)2 ~ ... + ( 10)2 - < 4~>2= 731.5 

6 

1 2 

24 22 

46 

0.5 

On the other hand. the total of the sums of squares of column 

s·,. = s·(11 + s·(21 + ... + s·m 
= 162.0 + 84.5 + ... + 200.0 = 731.5 

This check reveals that the calculations arc c01Tect. 

I 
7 

I 1 2 I 
3 43 

46 

200.0 

To determine the sum of squares of column wilh regard to the original data. 
the sum of squares of column obtained here must be divided by (I 00) 2• 

From the assignment Fi£. (Fi£. 4.8). 
~ ~ ~ 

S,\ = s, I I = 162.0 x I 0 ·1 

S11 = s,2, = 84.5 x 10 ·1 

Sc= s,.:) = 24.5 x 10· 1 

SD = Sn1 = 200.0 x I 0··1 

s,,,11 = Sr,, = 242.0 x I 0·4 
S11xc =Sir,,= 0.5 x I 0·-l 
Se=S1)1= IX.Ox 10-4 

The above results in a variance analysis as shown in Fig. 4.10. 



Fig. -tlO Variance analysis Fig. for Problem 4.3 

Cau~.: ol IS f lk>.?r.:.:(s) of 
rlu~·1ua1i1111 um 11 squares fr~~d11111 Mean squ;1re F, 

.4. 162.0 x 10-• 1 162.0x 10-• 9.00 

B 84.5x10-• 1 84.5x10-• 4.69 

c 24.5x10-• 1 24.5x10-• 1.36 

D 200.0x10-• 1 200.ox io-• 11.11 
AxB 242.0x10-· 1 242.0x 10-• 13.44 

BxC 0.5x10-· 1 0.5x 10-• 

ErrurkJ 18.0x 10-• 1 18.0x io-• 

T1•tal 73LS x 10-• 7 

Since VA, Vn, and VAxB arc larger than V, A, D, and Ax B seems as if they 
were signiticant. But none of them are in fact significant because 
Ff I, I ;0.05)= 161.0. This causes us to suspect that the testing precision is 
low because the e1Tor term has one degree of freedom. Then, if we pool for 
the en-or term C and BxC having mean squares equal or smaller than V and 
re-establish a variance analysis Fig., we will obtain a variance analysis Pig. 
as shown in Fig. 4.1 I. As a result, we find that A, D, and 
A x B arc 5% significant. 

Fig. 4.11 Variance analysis Fig. after pooling (Prnbkm 4.3) 

Cause ;11 I Sum of squares Ikgree(s) of 
l11·ctu;t11on lrecllom l\tean s11uar.: F, 

A 162.0 x 10"' 1 162.0 x 10-• 11.33• 

B 84.s x Jo-• 1 84.S x 10-• 5.91 

D 200.0x 10-• 200.0 x io-' 13.99• 

AxB 242.0x 10-• 1 242.0x10-• 16.92' 

Error(!'') 43.0x10-· 3 H.3X 10"' 

Total 731.5 x 10-• 7 

Here, we wili obtain !he optimal level combination of A, B, and D. Th;.: 
point estimates of the population means of A ,B 1 arc 

Ji (A 1B1) =average of A 1B1 data= 0.290 
Ji (A 1 B2) =average cf A 1 B2 data= O.'.BS 
jl(A2B1) =average of A2B1data=0.490 
ft (A2B2) =average of A 2B2 data= 0.3 l 5 

And th~ 95% confidence interval is 

t(3, 0.05)J11 · 3 ~ lQ-• :-= 0.086 



The point estimates of the population means of D 1 and D2 arc 

fl (D1) =average of 01data=0.308 
.i1 (02) =average of D~ data = 0.408 

And the 95':-C confidence interval is 

t(3, O.Os)J14·3 ~IO-'= 0.060 

These arc diagrammed in Fig.s 4.12 and 4.13. 

Letting the optimal level combination be A 1B1D1. let us estimate its popula
tion mean. The population mean of A 1B1D1 can be considered to be 

µ(A 1B1C1) = JL + Cli + {31 + (a{J)11 + 81 
= fµ + m + {31 + (a{3)1i] + [JL + 81 ]-JL 

a.so 0.501 

0.40 OAO 

0.30 0.30 
I 
1 

B1 B2 Di Dz 

Fig. 4.12 Ac:lual A x B f-ig. ;.13 Estimates of the 

population mc;ans of the D1 level 

Herc, u. ft and 8 represent the main effects of A. B. and D respectively. 
Therefore. the p.>int cstimalc is ---- ...--..... JL(A1B1S1) = µ+a1+P1+(aP)11+µ+a,-µ 

= (average ot tl1e A 1IS1 (!ala) 

+(average of the D1 data) 
- (average of all data) 

= 0.290 + O.J08 - 0.358 = 0.240 

The effective number of 1cplicatior.s of this C<.;timatc is 



1 1 1 1 5 ---+-----n, - 2 4 8 - 8 

according to Ina's rules. Then.~fore, the 95% confo.lcnce interval is 

t(q,,, O.Os)Jf;; = t(3, O.Os)J ~ x 14.3 x io-' = 0.095 

Therefor.!, the 95% confidence interval of the population mean at A 1B1D1 
IS 

0.240±0.095 = (0.145, 0.355) 

§ 4.4 Additional informatio.1 about as."ignment and analysis 

(I) Identifying interactive columns on the basis of component symbols 

To identify interactive columns, you can use a Fig. annexed to your or
thogonal array. Ahcrnatively, you can identify them by using the row of 
component symhols in the orthogonal array. This can be conducted by 
using the rule regarding interactive columns: 

"Mutually interactive columns arc columns having the product of each 
colur11~ of component symbols as component symbols. Provided that, 
when it comes to results that can be obtained by multiplication, the square 
of a character, such as a2, muse be equal to I. This means that al = b2 = c2 
= I." 

Example: In Lx(27), identify columns that have an inreraction that occurs 
between columns 3 and 6. Since the component symbol for column 3 is ab 
and the component symbol for column 6 is he, 

ah x he= a h 2 c = ac 

where the second .:quation is obtained according to the rrd~ that b I = I. 
Since Ilic column having m· as a component symbol is column 5, the inter
action between columns 3 and 6 occurs in column 5. 

(2) Assignment using a line-and-dot diagram 

The designing of c;;peri1m:11h l'v means of a11 orthogonal array can he 
conducted on a trial-and-error basis whik looking at the Vig. of inle!':1ctions 
between two colum::~: while making sure that factors arc assigned to !he 
columns and that the interactive columns :trc kept empty with no factor 

. 71 ... 



assigned to them. At that time. you can assign the interactiH' factors first as 
described in Problem 4.2 in ~4.J. But assignment can be bothersome de
pending on the case. To facilitate such assignment. a line-and-dot diagram 
is available an<l given as an attached Fig. for e11ch orthogonal array. L s(2i). 
for example. gives two line-and-dot diagrams as shown in Fig. 4.14. 

1 

( I ) 

e 1 
7 

(2) 

Fig. 4.14 Linc-and-dot diagram of L~(2 7 ) 

A :ine-anc.1-c.lot <liagram is based on the following principles: 

(i) It consists of lines and dots. Each of them represents one column. A 
number is give!l to each dot and line to indicate which column it represents. 
Dots come in various types, inclPding ~~\,If> • <i . The ditfercnces among 
these types can be ignored in this stage. 

(ii) A line connecting cwo dots represents an interaction. For example. Fig. 
4.15 indicates that the interaction between columns I and 2 occurs in col
umn J. 

I 2 
(-)--__ _l ____ (_)) 

Fi,!!. 4.15 Linc-and-dnl dia~:-am 

The (I) in the line-and-dot diagr1~:n of Lx(27 ) comes in handy in experi
ments designed t<' check the interactions among the three factors /\.. n. and 
C. because the three dots arc interconnected by line. To that end./\, B. and 
C can he assigned to the three docs I. 2. and 4 (that is. columns I. 2. and 4). 
You will tllcn learn that the intcnctions /\ x B. Bx C. and/\ x C occur in 
columns 3. (),and 5. The (2) in the line-and-d1;t diagram comes in handy in 
assigning experiments designed to check !he interaction:; between one 
factor/\ and the other three factors B. C and r ). because the one dot :md 
the other three dots arc interconnected by line. To that end. one factor can 
he assigned to column I. and the other three factors B. C. and ()to columns 
2. 4, and 7. 
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A line-and-dot diagram is made by first cominf up with various assign
ments in the onhogonal anay and t!1en by classifying and organizing the 
representative ones into several par.terns. 

Let me now explain how to make assignment::, in a line-and-dot diagram. 
by using a typical problem: 

Problem 4.4 Pick up two-level factors A, B, C, D, E, F. G, and H. As
sume that the conceivable interactions arc Ax B, Ax C, Ax D, Ax E. Bx 
C, and F x G and that there arc no mher interactions. Assign their experi
ments in•: line-and-dot diagram. 

Explanation: T!1c factorial effects to be examined consist of eight main 
effects and six two-factor interactions, 14 in total. fhereforc, you need at 
least I 4 columns in your orthogonal array. Think of using L 111(2 15) for as
signments. 

I 0 ) first, express the factorial effects to be examined, i 11 the form of a linc
and-dot diagram. This is called a required line-and-dot diagram. It is 
expressed in dots for factors (main effects) and two-dot-connecting lines 
for intcractilmS. 

In this example, the required line-and-dot diagram takes the form as shown 
in Fig. 4.16. Since it is a~sumed that H has no interaction with any other 
factor, the diagram can be thought to consist of one dot. You do not have 
to connect it to other dots by line. 

F 

B c c 

Fig. 4.16 Required line-and-dot diagram 

2°;, :)can:h thl~ line-and-dot diagram of L ir.(21~) lor factors that include part 
of tnc required line-and-dot diagram. 

Of the six models. models (2) and (3) satisfy thi.:sc requirements. llcre. we 
will make assignments by using (a) of model (3) . 

.1) Place the required line-and-dot diagrams on a selected I ine-and-dor dia
gram. The assignments have now been set. These diagrams u .. he placed 
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in only nne pattern in some cases an<l in se\'eral patterns in other cases. 
Pick either of the patterns. 

Fig. 4.17 shows two anangement patterns. Since II docs not interact with 
other factors. you can either place it at the empty dot (column 5) as shown 
in (I) or on the empty line (column 14) as shown in (2). 

D 7 A E 

6 12 

(1) 

(2) 

F 
11 
\ 

\ 
\ 

\14 
\ 

\ 

' •s 
H 

Fig. 4.17 Placing the required line-and-dot diagrams on a line-and-dot diagram 

If you place them as shown in (I) in Fig. 4.17. the experiments can be 
assigned as illustrated in Fig. 4. i 8. 

Fig. 4.18 Assignment Fig. 

Colurnn 11! l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

l'artor A B A x B G H D A x D C A x C B x C F E A x E F x G 

It is only natural that assignments can be made by using a Fig. of interac
tions between two columns on,\ trial-and-uTor hasis without using a line
and-dot diagram. But it would he a little easier to make assignments by 
using a line-and-dot diagram. 

(3) Degrees of freedom and pooling of error terms 

One :iim of operiments hy using an orthogonal array is io reduce the num
ber of CX?crim..:nt replications. Many factors are therefore often assigned 
to the columns in an orthogonal array. This reduces the number of degrees 



of freedom of error terms. thus hampering test precision. That is. the errors 
of class 2 in testing (errors of not giving up the hypothesis even though !he 
hypothesis is wrong) often ~come greater. resulting in the F test results 
ending up insignificant 

That is why. in experiments by using an orthogonal array. pooling is often 
used to increase the freedom of the error t~nns. This method consists of 
looking at the row of mean squares and pooling for the error tenns the 
factors that arc not much larger than the mean square of the errors. At that 
time, some people confine the factors to be pooled to interactions. while 
others do not care which factor to handle. 

In some experiments, the error terms have zero degrees of freedom. that is, 
there arc no error terms provided. in order tl> assign factors to all columns. 
At that time. some factors having small mean squares arc pocled as error 
terms. 

I define pooling as follows: In experiments by using an orthogonal array. 
where the error terms have few degrees of freedom (there arc no error 
terms in some cases). pooling can safely be used. However. this pooling 
will not change the rdative magnitude of the Fo value of the factor. so that 
some factors originally having large Fo values end up being significant. 
This, together with the fact that the pooling method cannot be called good 
or bad in theoretical terms. leads us to the conclusion that you shoulo ex
amine the row of mean squares in the variance analysis Fig. without pool
ing. regard the factors that have much larger mean squares than the mean 
squares of the errors as important, and handle them as if they were signifi
cant. This would be sufficient in practice, in view of the fact that experi
ments handling many factors (hence experiments having few degrees of 
freedom of the errors) do not determine the final optimal requirements and 
that these experiments arc performed in order to select important factors 
out of the many ones. 

§ 4.5 If some of the factors arc not of the two-level t)'l>C 

In experiments based on an ortho~<mal array, all factors must as a rule have 
the same number of levels. But minor twists can he added to factors that arc 
not of the two-level type so that the latlcr can he assigned to a two-level 
orthogonal arra1. 

(I) Assi!..!nin!! four-level factors .. ~ 

Assume that you have picked three factors, A (four-level). B (two-level). 
and C (tw. 1-lcvel ), and you wish to assign them on an L ~(2 7 ) has is. To as-



sign the four-level factor A to a two-level orthogonal array. proceed as 
follows: \Vhen you pick up any pair of columns. for example. columns 1 
and 2. the numbers can be arranged in four manners: (I. I). ( 1.2). (2.1 }. and 
(2.2). ~vtake the four levels A 1. A1. A1. and A~ of A to these four numerical 
arrays. Provided that column 3. where columns I and 2 interact. is kept 
empty with no other factor assigned to it. This means that you arc about to 
assign factors A by using three colt1inn~ (columns I. 2. and 3) as illustrated 
in Fig. 4.19. Letting there be no interaction .unong A. B. and C. you can 
assign B and C to either two of the remaining columns: to columns .i and 7. 
for example. 

Fig. 4.20 ;\ssignmcnl Fig. 

A B c 

Cnl11m11 #I 2 3 4 5 6 7 Ll·,·d 
nimhinali•in 

No. 

1 l l 1 1 1 1 .4 1B1C1 

2 1 1 2 2 2 2 A,B,C, 

3 2 2 1 1 2 2 .4,B,C, 

4 2 2 2 2 l l A1B1C1 

5 2 1 2 l 2 1 2 A,8,C, 

6 
,. 

1 2 2 1 2 1 A1B1C1 " 
7 2 2 l l 2 ?. A,8,C, 

8 2 2 1 2 1 2 A,B,C1 

/\s a result. the level co111hin:1tions to he experimented with will he as illus
trated in Fig. 4.20. 

Let us n1,w cxarnine the orthogonality of factors/\, B. and C. Since it is 
clear that B is orthogonal tn C. you can now check the orthogonality of/\ 
to B and that of/\ to C. /\ close look at the two/\ 1 experiments. two /\2 
experiments. two/\ 1 experiments. and two/\ 1 experiments :·eveals that B 1 

and B2 arc once each experimented with. and C 1 and c~ each once as well. 
Thcrcf<'re. the s11m of the/\ 1 data. the s11111 of the/\.· data. the sum of the/\' 



:I .Ji 'I 

daca, and the sum of the A-1 data each contain an equal share of the effects 
of B and C. On the other hand, a close look at the four B 1 experiments and 
the four 82 experiments indicates that each case is experimented once each 
in terms of A 1, A2, A3, and A-1, while the sum of the B 1 data and the sum of 
the 82 data each contain an equal share of the effect of A. Similarly, you 
will learn that the sum of the C 1 data and the sum of the C2 data also con
tain an equal share of the effect of A. Consequently, t:1e factors A, B, and C 
arc mutually orthogonal. (If you assign factor B to column 3, B and A arc 
not mutually orthogonal. That is why column 3 is kept empty.) 

Since A, B, and C are mutually orthogonal, the data can be analyzed in the 
same way as previously. The sum SA of squares between A's, for example, 
is calculated as follows: 

SA= 
(Sum of the A 1 data)'! (Sum of the A-1 data)2 

2 +···+ 2 CT 

In this case, SA is equal to the total of the sums of squares of columns I, 2, 
and 3. That is, 

SA = S<1) + S(2) + S(3) 

That is why it would be handy to assume that factor A has been assigned to 
the three colum;is I, 2, and 3. 

What happens if there is an interaction A x B between the four-level factor 
A and the two-level factor B? AxB occurs in the three columns to which A 
is assigned and to the three columns to which B is assigned. That is, 

Column to which A is assigned Column to which B is assigned 

Column (I) X Column ( 4) = Column (5) 

Column (2) X Column ( 4) = Column (6) 

Column (3) X Column (4) = Column (7) 

Therefore, A x B occurs in columns 5, 6, and 7. Therefore columns 5, 6, 
and 7 must be kept empty with no factors assigned to them. 

The sum of squares A x B and its number of degrees of freedom can he 
determined by going through the motions of calculating 
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s.., :\ H = S(5) + s((>) + Sm 
q,_h" = ¢<s1 + ~<•1 + ¢1.,11 = 1 + 1 + I = 3 

in accordance with the factor that A x B occurs in columns 5. 6. and 7. 

(2) Assigning three-level factors with the dummy level process 

Assume that factor A is a three-level factor and that its levels are A 1. A2, 
and A3. Since the four-level factors have been successfully assigned to a 
two-level orthogonal array. create a "dummy level" A 1 and go through the 
motions of setting A at four levels. As a dummy level A 1. select the level 
you consider to be important. out of A 1, Az. and AJ. lf. for example. the A 1 

level is important, set the level At as the At level. The A2 level will there
fore be experimented with with a frequency twice as large a~ that of the 
other Ai and A3 levels. Such a level Ai is called a dummy level. Tims. 
three-level factors are changed into four-level factors by introducing 
dummy levels and the method of assigning four-level factors ?s used. 

Fig. 4.21 Assignments including dummy-equipped factors 
A B -

~ 

~· 3 5 6 
Level Dal a 1 2 4 7 combinalion 

. 
1 1 1 1 1 1 1 1 A,B, .:r, 

2 1 1 1 2 2 2 2 A,B, .:r J 

3 1 2 2 1 1 2 2 A1B1 .:r, 

4 1 2 2 2 2 1 1 A1B1 .:r • . 
5 2 1 2 1 2 l 2 A,B, .:rs 

6 2 1 2 2 1 2 1 A1B1 x. 
7 2 2 1 1 2 2 1 A,B,ll!!A1B, x, 

8 2 2 1 2 l 1 2 A,B,mA,Br .:r, 

Let us check if inter-factor orthogonality will be stored if a d1m1my level is 
introduced. Consider picking up two factors A (three levels A 1, Ai. and A.') 
and B (two levels B 1 and Bz) and assigning them to a two-level orthogonal 
array L11(27). Since A is of the three-level type, put a dummy A 1 =Ai to 
change it into a four-level type. Assign A to columns I, 2, and 3 and B to 
column 4. As a result, the level combinations to he experimented with will 
be as illustrated in Fig. 4.21. 

Herc, a close look at the levels of factor B in experiments with factor A at 
different levels rcvcais that 
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- Two experiments with A 1: B1 and B2 once each 
- Four experiments with A2: B1 and B2 twice each 
- Two experiments with AJ: B1 and 82 once each. 

A comparison of the average of the A 1 data, the average of the Ai data, and 
the average of the AJ data indicates that each of them has an equal share of 
the effect of B. This also holds tme for factor B: a comparison of the aver
age of the B 1 data with that of the B 2 data reveals that each contains an 
equal share of the effect of A. The above examination confirmed that fac
tors A and B are mutually orthogonal. 

Thus, even though there is a dummy-equipped factor, the experiments still 
remain mutually orthogonal, so that the experimental data can be analyzed 
in an ordinary manner. However, the sum of squares of the dummy
equipped factor cannot be formally calculated by means of the sum of 
squares of column. This calculation must therefore be perfom1cd in the 
original manner. That is, in the present example, the sum SA of squares 
among A's is calculated by 

SA = (Sum of th; A 1 data)2 + (Sum of th: A2 data)2 

(Sum of the AJ data)2 + 2 - CT 

(not SA = Sni + S12> +Sn>). 

Therefore, the sum of squares of error is also calculated in the original 
manner, that is, by means of subtraction from the total of sums of squares 

Se = ST - SA - Sa 

(not Sc = S<:'i> + S<6> + So>). 

If A and B arc mutually interactive, what happens? Since A's arc as
signed to columns I, 2, and 3, and B's to column 4, A x B occur in 

Column (I) 
Column (2) 
Column (3) 

X Column (4) 
X Column ( 4) 
X Column ( 4) 

= 
= 
= 

Column (5) 
Column (6) 
Column (7) 

that is, in three columns: columns 5, 6, and 7. Therefore, these three col
unms must he kept empty with no factors assigned to them. 
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Sine~ factor A is equipped with a dummy. you must not go through the 
motions of defining the sum of squares Ax B by S<5> +Sc»+ Sm. 'instead. 
you must calculate it in the orthodux way although it is b.>thcrsome. That 
is, first make a two-factor Fig. of A and B (Fig. 4.22). 

Fig. 4.22 Two-factor Fig. of A and B 

~ B1 82 

A1 Xi X2 

A2 XJ·Xi X4·XR 

AJ X5 X6 

And calculate 

(Sum of the A1B1 do.ta)2 (Sum of the A1B2data)2 
= Number of the A1B1 data + Number of the A1B2 data + ····· 

(Sum of the AJB2 data)2 
+ -CT Number of the AJB2 data 

and then calculate 

The freedom <PA~ R can be calculated by <PA, n- <PA x <Pn = 2 x I = 2. 

(3) Assigning three-level factors with the combination method 

Three-level factors can be assigned to a two-level orthogonal array by 
combining them with two-level factors whose interaction with them docs 
not need to be determined, instead of by using the dummy method. 

Assume that A is a two-level factor, B a three-level factor, and that A x B 
docs not hold. In that case, combine A with B cmd envisage four-level 
factors 
[AB] 

[ABJi = A1B1, 
[ABJ1 = A1B.1, 

[ABJi = A1B2, 
[ABJ4= AiB.1 
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~md assign [AB] to three columns with the method of assigning four-kvcl 
factors. Then, an A 1-A2 comparison can be determined as a comparison of 
[AB].. with [ABj.1, anJ a comparison of B1, 82, and B.\ as a comparison of 
[AB]1, [AB]2, and IAB).l. This means that A and B can be estimated as a 
pa11ial comparison of the four [AB] levels. 

In this example, the use of the dummy level method requires a total of 
four columns, one for A and three for B. But the combination method re

quires only three. 

In a data analysis, it is to be not~d that A and B arc not mutually or
thogonal. Assume for example that you have additionally picked up two
levcl factors C and D and assigned them as shown in Fig.s 4.23 and 4.24. 

Fig. 4!23 Assignment Fig. 

Column #I 1 2 3 4 5 6 7 

Factor I~ C D 

Fig. 4.24 Level combinations of A and B 

Column# 
(ABI level 

(l) (2) (3) 

1 l l [AB]1=A1B1 

l 2 2 [AB]1=A1B1 

2 1 2 [ABJ1=A1B1 

2 2 1 [AB],=A,B, 

The sum of squares between A's and that of squares between B's can be 
calculated as follows: 

SA= (Sumofthedataat IAB].1)2 + (Sumofthcdataat [ABJ.i)2 
2 2 

- (Sum of the data at [AB].l. [AB).i)2 
4 

Sn= (Sumofthcdataat [AB)1)2 + (Sumofthcdataat [AB)2)2 
2 ---- 2 

+ (Sum of the data at [ABJJ)2 
4 
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- (sum of the data at [AB]1.[ABh.IAB)_,) ! 
6 

On the other hand. the sum of squares between C's. that between D's. and 
the sum of squares of error can be detennined as follows: 

Sc = St4>. S(D) = S15J, Se = St6> + S(7) 

Then create a variance analysis Fig. as illustrated in Fig. 4.25 and test it. 

Fig. 4.25 Variance analysis Fig. 

Cause of Sum of Degree( s) of Mean F. fluctuation squares freedom square 

[AB] Sc A•> 3 
A SA 1 VA VA/V. 
B s, 2 v. V,/V. 

c Sc 1 Ve VclV. 
D s. 1 v. v.JV. 
Error(e) s. 2 v. 
Total(7) Sr 7 

Here, 
St A BJ = S11 > + Sm+ S1J> 

and A is not orthogonal to B. Therefore, 

ScAB> :;; SA +Sn 

S1An1 is calculated here in order to check the calculation of the total of the 
sums of squares. 

As described above. it is possible :o design experiments on the basis of a 
two-level orthogonal array even though factors other than those of the two
level type arc present. However, the procedure for handling such a design 
is a little bothersome. You may therefore want to check if you can use two 
levels in every case. 

If the factors arc quantitative ones, such as temperature and amount of 
catalyst, it will probably be somewhat possible to increase or reduce lhe 
numhcr of levels. On the other hand, if the factors arc qualitative ones, 
such as material brand and method of •>peration. it will probably be hard to 
increase and reduce the number of levels. Jn the latter case, you should not 
overamhiliously unify the number of levels hut should instead use the 
method mentioned above. 
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Problem 4.5 Pick up four factors: A (two-level). B(two-lcvc!), C(two
lcvcl), D (three-level), and E (two-level). And assume that !ntcractions 
A x B, A x C, and A x D hold. Under these conditions, design experiments 
by using L u,(2 '5). 

Explanation: Since factor D is of the three-level type, introduce a dummy 
and change it into a four-level type. Since, out of the three D levels (D 1, 

02, and 03), you are interested in 03, assume that 01 = S2. 

Assignment in a line-and-dot diagram comes in handy when the numbers 
of levels for each factor arc all the same. But, if there i:-: any factor with a 
different number of levels, it is easier to make assignments while looking 
at the Fig. of interactive columns without using the line-and-dot diagrnm 
(see Note I below). 

Assign factor D of the four-level type first. Assign D's to three columns: 
columns I, 2, and 3. The arrangemeni of column numbers for columns I, 
2, and 3, and their correspondence to the D levels must conform to Fig. 
4.26. 

Fig. 4.26 D ~1ss1gnment 

Column# 
Dlcvd 

(1) (2) (3) 

1 1 1 D,•Da 

1 2 2 D, 
2 l 2 D, 
2 2 1 D, 

Next, assign A's to column 4. The interactions AxD arc as shown below: 

Column (I) x Column ( 4) =Column (5) 
Column (2) x Column (4) =Column (6) 
Column (3) x Column (4) =Column (7) 

Therefore, these interacticws occur in three columns: columns 5, 6, and 7. 
Next, assign B's to column 8. A x B occurs in column 12. Then, assign C's 
lo column 9 to find that A x C occurs in column 13. Since E docs not inter
act with other factors, you can assign it tn any empty column. Assuming 
rhat E has been assigned to column ! 5, you will find the assignment Fig. as 
illustrated in Fig. 4.27. 
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Fig. 4.27 Assignment Fig. 

Column~ l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Fachlr I -...__..... ;;:::::;:::::> 
D A AxD B c AxB Axe E 

The level combinations of factors for 16 experiments with the above as
signments arc as shown below. 

No. I: A1B1C1D2E1. 
No. 16: A1B2C1D1E1 

And you will perform these 16 experiments in a random order. (For an 
analysis of the experimental data. see Problem 4.2.) 

I 

Note I: The line-and-dot diagram required for the assignments in Problem 
4.5 will become something like Fig. 4.28. You cannot place this required 
line-and-dot diagram on an available line-and-dot diagram without some 
twist. Thus. the use of a line-and-dot diagram in assignments provides 
some difficulties. This document therefore is not based (lll assignment 
based on a line-and-dot diagram. Section 4.6 handles assignments based 
on a line-and-dot diagram, but this is from a slightly different viewpoint. 
What is more. the available line-and-dot diagram is different from the one 
illustrated in Section 4.4. 

A 

D 

Pig. 4.28 Required linc-and-uot diagram 

Problem 4.6 To prevent external wall tiles from coming off. yew want to 
find installation conditions that will increase the adhesiveness of the struc
ture (concrete) and the priming mortar. As factors, you have picked the 
types of structure adhesive A (A 1, A1, A.1), the coating density of the struc
ture adhesive B (B 1, double; B2. quadruple), the mortar adhesive C (C 1. to 
be added; C2. not to be added), Dnd the mortar mix ratio D (D 1, I :2: D2, 
1 :3). Since factor A is of the three-level type. you have introduced a 
dummy and changed it into a four-level type and performed experiments 
with the factors assigned to the orthogonal array LK(27) as illustrated in 
Pig.s 4.29 and 4.30. You have taken two adhc~ivencss measurements un-
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der each experimental condition and obtained the results summarized in 
Fig. 4.31. Analyze these data. Note that the standard adhesiveness is 6kg/ 
mm2 or above. 

Fig. 4.29 Assignment Fig. 

Column I I 1 2 3 4 5 6 7 

Fal'tor I ----A B c D 

Fig. 4.30 Assignments of A 

Column# 
Level of A 

(1) (2) (3} 

1 1 1 A, 
1 2 2 Ai 

2 1 2 As 

2 2 1 Ac•A1 

Fig. 4.31 Experimental data 

No. Level Adhesivc11css Value after 
Total l'ombination Xii (kg!cnl2) conversion llii 

1 A1B1C1D1 17.8 19.l -22 -8 -30 
2 A,B,c.v. 19.7 18.6 -3 -14 -17 

3 A1B1C1D1 25.6 22.7 56 27 83 
4 A,B,c.v. 17.4 18.6 -26 -14 -40 
s A,B,C1D1 28.1 26.8 81 68 149 
6 A1B,C,D1 29.4 26.9 94 69 163 
7 A,B,C,D1 22.3 24.3 23 43 66 
8 A,B,C,D. 12.S 13.6 -75 -64 -139 

Total 128 107 235 

Explanation: Based on the assignment Fig., assume that the total of the 
sums of squares can be broken down into 

ST= SA+ SB+ Sc ;·So.+ Sc·I +Se:! 

Since lwo measurements have been taken tmder each condition, the sum of 
squares of error can be determined by dividing it into the sum of squares of 
primary errors (Sr I) corresponding to the experimental error and the sum 
of squares of secondary errors (S ,. 2) corresponding to the measured errors. 

Converting the data into 

u iJ = ( .r iJ - 20.0) x I 0 
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yields the result as indicated in Fig. 4.31. This leads to: 

CT' = (2~~)
2 

= 3451.6 

s~ = c-22)2 +(-8)2 +-··+C-64)2 -3451.6 = 38919.4 

s~, = c-~0)
2 

+ c-~7>
2 

+ ... + <- ~39>
2 

3451.6 = 37610.9 

s~. = s~-s~, = 13os.s 

SI - ((-30)+( -17)+(66)+(-139))2 +[(83)+(-40)]2 

A- 8 4 

+[Cl49)~(1G3>J
2 

3451.6 = 23146.7 

S I - S' - [(-30)+(83)+(149)+(66)]2 

B - (0 - 8 

+[(-17)+(-40)+(163)+(-139)]2 3451.6 
8 

= 5662.5 

S I - S' - [(-30)+(-40)+(149)+(-139))1 

c - co - 8 

+((-17)+(83)~(163)+(66))1 -3451.6 = 7876.5 

s~ = S~,, = [(-30)+(-40)+(163)+(66)]2 

8 

+[(-17)+(83)+(149)+(-139))2 3451.6 = 430.5 
8 

From this, you will obtain a variance analysis Fig. as illustrated in Fig. 
4.32. Since the primary e1Tor is not significant, you will pool the primary 
error to the secondary one and you will get a variance analysis Fig. as indi
cated in Fig. 4.33. This Fig. indicates that A, B, and C arc I% significant 
and that D is insignificant. 

Fig. 4.32 Variance analysis Fig. for Problem 4.6 

Cause of fluc1ua1ion Sum of squares Dcgrce(s) of frl'c<lom Mean s~1uare Fo 
---

Type of adhesive (A) 2.11.467 2 115.7.14 

Coating density (fJ) 56.625 56.625 

Morlar aclhesivc(C) 78.765 78.765 

Mortar mix ratio(D) 4 . .105 I 4 . .105 

Primary error ( e I ) 4.947 2 2.474 1.5 
--------· - - --- - - -- --- - - ~ -- - -- - -- ·- - -
Secondary error ( <' 2) 11.085 R 1.6.16 

-------
Total(!') 189.194 15 ----- -------------------------
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Fig. 4.33 Variance analysis Fig. after pooling (Problem 4.5) 

Cause of Ouclualion 

Type of adhesive (A) 

Coaling densily (Bl 

Mortar adhesive(C) 

Morlar mix ralio(D) 

Secondary error ( e '2) 

Tolal(T) 

Sum of ~uares 

231.467 

56.b25 

78.765 

4.305 

18.032 

389.194 

Dl-gn.'l.'(s) of fn.'l'\kxn Mean square 

2 115.734 

IO 

15 

56.625 

78.765 

4.305 

1.803 

Rl 

64.2** 

31.4** 

43.7** 

2.4 

Note 2: Since the number of measurements is 2 in this problem, you can 
also use the range to calculate the sum of squares of secondary eJTors. 

s~. = ~ ~R: = ~[(14)1 +(11)1 +···+{11)1 ] = 13os.s 

If you estimate the level effects regarding the significant factors A, B, and 
C, the optimal level combination (or the optimal installation condition) will 
be A1B1C1. Since factor Dis not significant, you can adopt either D1or02. 

Let us determine the dot estimate of the population mean of adhesiveness 
values when the installation condition A 1B1C1 is adopted, along with the 
95% confidence interval. 

Since 

µ(AJ81C2) = µ + aJ + {31 + J2 
= (µ + aJ) + (µ + {31) + (µ + r-> - 2µ 

the dot estimate is 

fl {AJB 1C2) = (average of the AJ data) + (average of the B' data) 

+ (average of the C2 data) - 2(average of all the data) 

= 27.80 + 23.35 + 23.69- 2 x 21.47 = 31.90 

Since the effective number of replications of this estimate is 

1 1 1 1 2 3 
n, = 4+3+8-16 = B 

the 95% confidence interval is 

31.90±t(l0,Q.Q5)J~ Xl.803 = (30.07, 33.73) 
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The 95% confidence interval of the individuid adhesiveness values when 
the installation condition A_,B1C2 is adopted becomes: 

31.90+t(l0,0.05)J(1+ ~)xl.803= (28.40, 35.40) 

Since the standard adhesiveness is 6kg/cm2 or above. you may think that 
the installation condition A JB2C 1 satisfies the standard fully. 

We have just checked the adhesiveness of the optimal installation condition 
alone. Similar estimates should probably be made of the optimal installa
tion conditions A1B1C1 and AiB2C2 when A is A1 and Ai. It should also be 
necessary to identify all the installation conditions that satisfy the standard 
and choose the best one from the viewpoint of both adhesiveness and case 
of installation. 

§ 4.6 Introducing block factors 

The previous discussion was on the basis that all experiments arc per
formed in a random order under equal environmental conditions (experi
mental conditions). However. you must spend several days on completing 
all experiments, not all at once. What would you do if the experimental 
conditions change slightly depending on the day? Ignoring the fact that the 
expe:imcnts arc performed on different days and pcrfom1ing all of them in 
a random order would result in the differences in days being included in the 
experimental errors, which will become larger and aggravate the experi
mental precision. Then, under what standard should we divide the experi
ments to pcrfonn them on different days? This section will give the solu
tion to such problems. 

If all experiments cannot be experimented with under equal conditions. you 
will introduce blocks (factors) and identify differences in environmental 
conditions separately as the sum of squares between blocks. A block is a 
place where you can perform experi;nents under eq11al conditions. Block 
factors include days, apparatus. lots of materials, and operators. 

If the number of experiments possible under equal condit:ons is 4 in the 
LK(27) experiments, 8 divided by 4 equals 2. Therefore, you can introduce 
the block factor R of the two-level type. You can then regard this R as one 
factor of the two-level type and assign it to an empty column in an orthogo
nal array. If you assign the R to column 7, the experiment numhers to be 
performed in each hlock will be: 

- Experiments in block I (R 1 ): Nos. I. 4. 6, and 7 
- Experiment~ in block 2 (lb): Nos. 2. 3. 5. and 8. 
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And you will perform the four experiments in each block in a random or
der. if you do so, the factmial effect and the block effect will become mu
tually orthogonal because cf the nature of the orthogonal am.ty, so that the 
factorial dTect can be estimated without being affected by t11c block. In 
analyzing the experimental data, you can determine the sum of squares 
between l>locks (~R) by 

Next, if the number of experiments possible under equal conditions is 2 in 
Li;(27) experiments, 8 divided by 2 equals 4. Therefore you will introduce a 
four-level block factor. As described in Section 4.5, four-level factors can 
be assigned to a two-level orthogonal aITay. You will then assign R ac
cordingly. The sum of squares between blocks (SR) can be calculated as 
the total of the sums of squares of columns to which block R is assigned. 

The same concept can be used to introduce block factors in other orthogo
nal an-ays. 

Exercises 
4.1 Pick up three-level factors A and Band two-level factors C, D, E, F, G, 
H, and I, and think of interactions Ex G, Ex H, and G x I. 

Under these condition5, design exper:11ents by using L 10(2'5). Since you 
will use two items of apparatus for these exper;ments, you need to divide 
the 16 experiments into two groups, each consisting of 8 experiments. 

4.2 Assume that, in the experiments in Problem 4.5, you have obtained 
experimental data as shown in the Fig. below. Th'! larger the data, the bet
ter they are. 

(I) Conduct an analysis of variances and determine the optimal level com
bination. 

(2) Estimate the population mean in the optimal level combination deter
mined in (I). 

No. 
I 
2 
3 
4 

Data II No. Dal a No. 6I 69 
9 

63 6 62 10 
54 7 58 II 

~6 8 ______ !~ __ J_ 12 
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Dal a 
64 
60 
56 
46 

---

N~-
13 
14 
15 
16 

---·------ -

66 
59 
74 
64 



4.3 To dctcnninc the sum of squares of primary errors (Se 1 = 4.947) in 
Problem 4.6, you may use the following fommla: 

[(Sum of the data at the At level) - (Sum of the data al the A~ level) F 
S("I =S(5)+ 8 

(I) Use Equation (* )to determine Se 1. 

(2) What does Equation (* ) mean? 
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Chapter 5 
Design of Experiments Based on an Orthogonal Array 
- A Three-Level Array -

If the factors you have picked up arc all of the three-level type, you will u4ic 
a three-level orthogonal array. This chapter shows you how to design ex
periments by using a three-ievel orthogona! array. The concepts and meth
ods of this array are similar to 
those of a two-level array. I will therefore focus on the points that differ 
from those of the two-level array. 

§5.1 Three-level orthogonal array 

Fig. 5.1 indicates L21(3 13), one of the three-level orthogonal arrays. This is 
called "three-level" because the Fig. gives three types of number: I, 2, and 
3. It is called "orthogonal" because the Fig. has the following characteris
tic: 

Characteristic of a three-level orthogonal array: When you pick up any two 
columns, the numbers can be arranged in nine manners: 
(I, I), ( 1,2) ( 1,3) (2, I) (2,2) (2,3) (3, I) (3,2) (3,3). 

Whichever two columns you may take, each of these nine arrays is sure to 
appear the same number of times. 

Let us confirm this characteristic by using L21(313). Take columns I and 4 
as two columns. The numbers are arranged in descending order: (I, I), 
(I, I),( I, I),( 1,2),( 1,2),( I ,2) , ... ,(3, I ),(3, I ),(3, I). Each of the numerical ar
rays will appear three times, like (I, I) three limes, ( 1,2) three 
times, and so on. This characteristic holds true whichever two columns 
you may take. 
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Fig. 5.1 Orthogonal array Ln(JP) 

Column # I l 2 J i 
"t s 6 7 8 9 10 11 12 13 

No. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 
12 

13 

14 

15 

16 

17 
18 

19 

20 
21 

22 
23 
24 

25 
26 
27 

("11111por.cn1 
symhol 

(irnup # 

1 

1 
1 

1 

1 

1 

1 

1 
1 

2 

2 

2 

2 
2 

2 

2 

2 

2 

3 

3 

3 

3 
3 

3 

3 

3 

3 

a 

1 

1 1 1 

1 1 1 

1 1 1 

2 2 2 

2 2 2 

2 2 2 

3 3 3 

3 3 3 
3 3 3 

1 2 3 

1 2 3 
1 2 3 

2 3 1 
2 3 1 
2 3 1 

3 1 2 

3 1 2 
3 1 2 

1 3 2 

1 3 2 
1 3 2 

2 1 3 
2 1 3 

2 1 3 

3 2 1 
3 2 1 
3 2 1 

b a a 
b b1 

2 

1 1 1 

2 2 2 

3 3 3 

l 1 1 

2 2 2 
3 3 3 

1 l 1 
2 2 2 
3 3 3 

1 2 3 
2 3 1 
3 l 2 

1 2 3 
2 3 1 

3 1 2 

1 2 3 
2 3 1 

3 1 2 

1 3 2 

2 1 3 

3 2 1 

1 3 2 
2 1 3 

3 2 1 

1 3 2 

2 1 3 

3 2 1 

c a a 
c ,. 
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2 2 2 
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2 2 2 
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1 3 2 
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3 2 1 

3 2 1 

1 3 2 

2 1 3 

2 1 3 
3 2 1 

1 3 2 

b a a 

c' b' b 

c c' c c' 
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The three-level orthogonal arrnys other than the one shown in Fig. 5.1 arc 
LtJ(3"') and L-t1(3~1) (Attached Fig. 5). 

Note: In a three-level orthogonal a1Tay, 

(Number of columns)= .!. { (number of rows) - I } . 
2 

Herc, detem1ining the number of rows automatically detcm1ines the num
ber of columns. That is why L21(3 13), for example, is called a three-level 
orthogonal array with a magnitude of 27 because the number of columns 
( 13) does not need mentioning. 

§5.2 If there is no interaction among the factors 

This section shows you how to assign expe1iments in a three-level orthogo
nal array and analyze the data when the factors you have picked up arc all 
of the three-level type and there is no interaction among the factors. 

Experiml!nts are assigned here in exactly the same way as in a two-level 
orthogonal array. That is, 
I 

0

) The factors are assigned to any columns in an orthogonal array. 
2°) The numbers I, 2, and 3 of the columns to which the factors are as
signed determine the level combinations of the columns in each experiment 
number. 
3°) All experiments are performed in a random order. 

Experimental data can be analyzed in the same way as in factorial experi
ments, because the factors are mutually orthogonal. That is, the sum of 
squares of each factor (the sum of squares among A's for example) can be 
determined as follows: 

(sum of the A 1 data)2 
SA = number of the A 1 data items 

(sum of the A2 data)2 
+ number of the A1 data items 

(sum of the A3 data)2 
+number of the A3 data items -CT 

The sum of squares of error can be calculated by ~·Jbtracting it from the 
total of the sums of squares. 

In the same way as in a two-level orthogonal array, the sum of squares of 
column can be used to determine the sum of squares of each factor. In a 
three-level orthogonal array, the sum of squares of column i is determined 
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as follows: 

S(i) = (sum of the data where column i is I )2 
number of the data items where column i is I 

(sum of the data where column i is 2)2 
+ number of the data items where column i is 2 

(sum of the data where column i is 3)2 
+ -CT 

number of the data items where column i is 3 

And assume that the sum of squares of one column has one degree of free
dom. Just like in a two-level orthogonal array, the total of the sums of 
squares of each column is equal to the total of the sums of squares. 

§5.3 If there is an interaction among the factors 

The preceding section was based on the assumption that the factors you had 
picked up were not mutually interactive. Then, what happens if they arc 
mutually interactive? In a two-level orthogonal array, the interaction be
tween two factors occurred in one column. In a three-level orthogonal 
array, the interaction between two factors occurs in two columns. This will 
n1akc sense to you when you think that, in a three-level orthogonal array. 
one column has two degrees of freedom and that the interaction among 
the three-level factors has four degrees of freedom. 

In which column the interactions among the factors assigned to two col
umns occur is indicated in the Fig. of interactions between two columns 
attached to the orthogonal array. In L21(3 D), for example. the interaction 
between columns 4 and 7 occur in columns 9 and I I. 

When the factors arc murually interactive. expciiments can be assigned 
similarly to the case of a two-level orthogonal array: you can make sure 
that the interactive columns are kept empty with no factor or other factorial 
effect assigned to them and 
assign the factors to columns. 

The sum of squares of int~ractions can be calculated in the same way as 
previously. That is. if an interaction A x B holds. you can calculate 

(sum of the A 1 B1 data)2 (sum of the A dl2 data)2 
SAn = number of the A 1B1 data items + number of the A 1 B2 dala items 

(sum of the A.1B.1 data)2 
+ ····· + numhcr of the A.1B.1 data items - CT 
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and calculalc 

Another melho<l is by the sum of squares of column. This melhod consisls 
of calculating the sum of squares uf interaclion as lhe t.Jtal of th!! sums of 
squares of two columns where lhose in1erac1ions occur. 

Problem 5.1 Pickl•;-' ·hree-level factors A, B, C, D, and Land assume 
that interactions A x F ,1nd A ~ Care likely to hold and that all o:her inter
actions are negligibk Under these conditions, design experiments by 
using an orthogonal array. 

Explanation: Since the factors are of the three-level 1ypc. use a three-level 
orthogonal array. Since there are five faclors and two interactions between 
two factors, you will need a total of nine columns. Therefore consider mak
ing assignments by using L21(313). 

In this assignment, start with the interactive factors. Assign A to column I 
and B to column 2 and you will find A x B occurring in columns 3 and 4. 
Therefore keep columns 3 and 4 empty with no factors assigned to them. 
Then assign C to column 5 and you will find A x C occurring in columns 6 
and 7. Therefore keep columns 6 and 7 empty with no factors assigned to 
them. Since the remaining factors D and E are noc interactive with other 
factors, you can assign them to any of the remaining columns. Let us now 
assume that you arc assigning D to column 12 and E to column 13. As a 
result, the assignments will be made as shown in Fig. 5.2. 

Fig. 5.2 Assignmenl Fig. 

3 4 5 6 7 8 9 IO I I 12 13 
AxB AxB C AxC AxC D E 

The level combinations of experiments will be as follows: 
No. I: A1B1C1D1E1, No.2: A 1B1C2D2E2, ..... ,No. 27: A2B2C2D2E2. You 
will pcrfom1 these 17 experiments in a random order. 
The total of the sums of squares will be broken down into 

and the sum of each sci of squares can be calculated as follows by using the 
sum of squares of column: 

SA = S, 11, Sn = S,2>, Sc =Sc~1. 
So=$( 121, SE= S1 Ll), 



S1.,.n =So>+ SH>. SA,.c = S1<» +Sm. 
Sc = Sp:1 + S(9> + S(lo>+ Son 

Herc, it may be well-advised to check the ~alculations of the sum of 
squares of column by using the relationship 

ST= (sum of squares of each data item) - CT 
=Sm + S12i + ...... S(l31 

Since the freedom rules specify 2 degrees of freedom or one column has 
two degrees of freedom. the freedom of the sum of each set of squares will 
be: 

</'•-= 26, </>A = <f>o = <f>c = <f>o = </>E=2, 
</>AxB = </>AAC = 4, </>c = 8 

Identifying the interactive columns on the tasis of compon ... nt symbols: 

The interactive columns can also be identified by using the row of compo
nent symbols in an orthogonal array. This can be accomplished by using 
the following rnle regarding interactive columns: 

"Interactions between two columns arc columns having as a component 
symbol the product of the component symbols of each column. Provided 
timt the square of a component symbol should be regarded as equal to the 
original component symbol. Therefore, when multiplying a component 
symbol, the square of either of the two must be multiplied. The two col
umns having as a component symbol the product of the two thus obtained 
arc the columns where an interaction between the two columns occurs. 
However. in performing a multiplication, the cube of a character must be 
equal to I as a\ hence a-'= b-' = c-' = I·" 

Example: In L21(JD), identify the columns where the interaction between 
columns 4 and 9 occurs. 

Column 4 x column 9 
ab2 x abc=a2h-'c= a2c=(a2c)2 

= a·•c2 = ac2 ---) Column 7 
ab2 x (abc)2= a·'b4c2= bc2--) Column II 

Therefore. the interaction between columns 4 and 9 occurs in columns 7 
and 11. If no column has as a component symbol the product of two fac
tors, you can determine the square of that component symhol. 
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Assignment by using a line-and-dot diagram 
A line-and-dot diagram is available to facilitate assignment just like in a 
two-level diagram. One example of L!1(3131 line-and-dot diagram is illus
trated in Fig. 5.3. Since the interaction between two columns occurs in two 
columns in the case of a three-level diagram, two numbers arc written be
side the line representing the interaction between the two columns. 

1 
r"\ 

9 10 12 13 
® ® ® ® 

Fig. 5.3 Ln(3LI) line-and-dot diagram 

Factors are assigned in a line-and-dot diagram in exactly the sam~ way as 
in a two-level diagram. That is, you can draw a required line-and-dot dia
gram and place it on an available line-and-dot diagram. 

§5.4 If there is a factor not of the three-level type 

Even if there is a factor not of the three-level type, you can assign it to a 
three-level orthogonal array by adding a twist. 

(I) Assigning nine-level factors 

A nine-level factor A can be assigned to a three-level orthogonal array as 
follows: Pick up any two columns and you will find the numbers arranged 
in nine manners: (1,1), (1,2), (1,3), (2,1), (2,2), (2,3), (3,1), (3,2), and (3,3). 
Assign the nine levels A 1 through A•> of A to these nine numerical arrays. 
But do not assign any other factor to the two columns where the interaction 
between the two columns occurs, thus keeping them empty. This means 
that any two columns and two columns where their interaction occurs (four 
columns in total) can be used 
to assign nine-level factors of A. 

The sum of squares among A's can be calculated either hy 

S _ (Sum of the A 1 data)1 (Sum of the A1J <lata)1 
" - Number of the A 1 data items + ..... + Number of the A1J data iten1s 

or by 
S,, = !Sum nf the sums of squares of columns to which factor A is assigned]. 
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The interaction A x B bch\'ecn the nine level factors of A and the three
level factors of B occurs in the eight coh.:mns where the four A-assigned 
columns interact with the B-assigned ~olumns. Asslm1c that factor A is 
assigned to columns I. 2. 3. and 4 in L21(3 1-l). for example. Then. A x B 
will occur in a total of eight columns: columns 6. 7. 8. 11. 9. 13. l 0. and 
12. 

(2) Assigning two level factors with the dummy level method 

To assign a two-level factor C to a three-level orthogonal array, you can 
install a dummy in C and change it into a three-level type. That is. you will 
clta11ge C into a third level (CJ) and pick up the most important one from C 1 

and C2. If C2 is important 
and you arc interested in it. let C 1 = C2. 

Since the sum SC of squares of factor C with a dummy in it cannot be 
fommlly calculated by the sum of squares of column, you must calculate it 
by 

Sc = (Sum of the C1 data)2 + (Sum of the C2 data)2 -CT 
11 2n 

( 11 is the number of the CI data items and n = 9 in the case of L21(3 D) ). 

Since, accordingly. you cannot calculate the sum of squares of error as the 
total of the sums of squares of the empty columns in a formal manner. you 
will calculate it by subtracting it from the total of the sums of squares. 

(3) Assigning two-level factors with the combination method 

Two-level factors can be assigned to a three-level orthogonal array by 
combining two factors of the two-level type having no interaction between 
them, instead of using the dummy level method. 

Assume that A and B arc two-level factors and that Ax B docs not hold. In 
this case. combine A with Band think of three-level factor [AB] as in 

and assign the factors [AB) to one column. Then, you wiil be able to com
pare A 1 with A2 as a comparison of [AB) 1 with [AB )2 and to compare 13 t 
with B2 as a comparison of [AB) 1 with (AB)2. 

The data can be analyzed in the same way as in the combination method (3) 
of Section 4.5) in the case of a tw~l-level orthogonal arr.1y. 
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§5.5 Introducing block factors 

The concept behind introducing block factors is the same as in a two-level 
orthogonal array (Section 4.6). 

If, in experiments with Ln(3 13), nine experiments can be performed under 
equal conditions, you can introduce the three-factor block factor R because 
27 divided by 9 is 3. To that end, you will regard Ras one three-level 
factor and assign the R to an empty column in the 0rthogonal array. As
suming that you have assigned the R to column 13, you will find the ex
periment numbers to be performed in each block as follows: 

- Experiments in block I (R1): I, 5, 9, 11, 15, 16, 21, 22, 26 
- Experiments in block 2 (R21: 2, 6, 7, 12, 13, 17, 19, 23, 27 
- Experiments in block 3 (RJ): 3, 4, 8, IO, 14, 18, 20, 24, 25. 

And the nine experiments in each block will be perfom1ed in a random 
order. If you proceed this way, the factorial effect will become orthogonal 
to the block effect because of the nature of the orthogonal array. In analyz
ing the experimental data, you can determine the sum Sn of squares be
tween blocks as follows: 

Next, in experiments with L(3), if three experiments can be performed 
under equal conditions, you can introduce the nine-level block factor Ras 
explained in Section 5.4. Since a nine-level factor :1as successfully been 
assigned to a three-level orthogonal array, it is possible here as well. The 
sum SR of squares between blocks is calculated as the total of the sums of 
squares of columns to which block R is assigned. If, for example, you have 
assigned R to columns I, 2, 3, and 4, 

Exercises 

5.1 To increase the strength of a plastic part, you have picked up a total of 
five factors: material A (two-level), molding condition B (two-level), C 
(three-level), D (two-level), and E (three-level). Herc, consider performing 
experiments with L(3) by 
using the dummy level method and the combination method. 

Let A be a three-level type with a dummy. But let A .l = A 1. 
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Combine B with D and consider a three-level factor [BO]. 

But let [BD]1 = B1D1. [BD]2 = B2D1, [B/J]J =Bi.Dz. 

Finally. you have assigned the factors to L(3) as shown in the Fig. below 
and pcrfonncd nine experiments in a random order. 

Assignment Fig. 

Column# 2 3 4 
Factor A [BD) c E 

You have obtained strength measurements as shown in the Fig. below. 
Under each experimental condition, you have obtained two data items. 
Analyze these data items. 

Strength 

o. ata 
I 40.0 41.2 
2 39.2 41.6 
3 44.7 42.5 
4 41. l 41.9 
5 48.6 47.2 
6 42.0 41.8 
7 44.3 44.l 
8 38.8 40.6 
9 39.3 38.5 
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Chapter 6 
Precautions to Be Taken When Applying the Design of 
Experin1ent 

The preceding chapters have described how to design experiments and 
analyze experimental data on the assumption that all target characteristics, 
factors, levels, and other elements you will pick up arc fixed. 

This chapter describes issues arising from the use of the design of experi
ments, such as how to choose characteristics, factors, and levels, partly by 
way of a summary of this document. 

§6.1 Choosing characteristics and analyzing data 

The preceding problems used strength, yield, and other measurements as 
characteristics. That is, these problems handled only the characteristics that 
can be considered to follow normal distribution. This is bc.:ausc the mctho<l 
of data analysis in this document is based on a theory base'J on the premise 
that data follows normal distribution. 

But, in actual practice, a characteristic is often not a measurement. Let me 
cite some examples of cases often encountered. 

Example I: When article quality is expressed as good or poor, m articles 
arc manufactured under each experimental condition (each level combina
tion of experiments) and the number ( r) of the defectives checked. In r.his 
case, the conceivable characteristics arc the number of defectives ( r) and 
the percentage defective .!... x 100(% ). 

m 

Example 2: When article quality is cxpre5scd in the number of defects 
contained, m articles arc manufactured u;1der each experimental condition 
and the total number of defects (c) in them articles is checked. In this 
case, the conceivable characteristics arc the number of defects (c) and the 
average number of defects per ar(iclc .!:... • 

Ill 

Example 3: In E\amplc 2, the defects arc stratified into some strata and 
the number of defects per s'ratum checked. If, for example, the defects arc 
divided into major, medium. and minor defects and there arc two major 
defects, three medium defects, and seven minor defects, llie data can be 
expressed as shown in Fit_!. 6.1. This is one item of experimental data. In 
that case, how should we take characteristics? 
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Fig. 6.1 Experimental data 

Example 4: (i) If the articles arc graded as first. second. and third-grade. m 
articles arc manufactured under each experimental condition and the mnn
ber of first-grade articles. that of second-grade articles, and that of third
grade articles arc checked. Assuming, for example, that 30 articles com
prise 24 first-grade articles, four second-grade articles. and two third-grade 
a~icles. the data Lan be expressed as illustrated in Fig. 6.2. 

(ii) When the articles manufactured under each experimental cc,ndition at"'-' 
shown to 20 people for identification of superior, medium, and inferior 
quality. the experimental data can be expressed as shown in Fig. 6.3. 

Fig. 6.2 Experimental data 
Farst grade Second grade Thard grade Total 

24 4 2 30(=111) 

Fig. 6.3 Experimental data 
Superior Total 

13 20(=m) 

The data indicated in Fig.s 6.2 and 6.3 each represent one item of experi
mental data. In this case, how should we take characteristics? 

Although i1.c data in Example 3 look similar to those in Example 4. it must 
be noted that they have quite different characteristics. Example 4 is charac
terized by the fact that .. Under any experimental condition. the sum of the 
first, second, and third-grade articles is always m." 

Experimental data arc analyzed by making a variance analysis Fig. and 
testing various hypotheses by means of F distribution. The mathematical 
theory that F distribution can be used for testing is based on the hypothesis 
that data follows normal distribution. Remember that the data model previ
ously mentioned assumes that "errors follow normal distribution." On the 
other hand, it is known that, even if data do .mt follow normal distribution. 
an F distribution test docs not make such a big difference. 

In this connection, i would like to point out that the row of r·\pcctcd mean 
squares in a variance analysis Fig. is brought ahout without the hypothesis 
that the data follow normal c.hstribution. It is therefore nor quite absurd to 
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decide whether to reject a hypothesis according to the magnitude of the F 
value regardless of regularity hypotheses. 

This leads to the conciusion that, in practice, if a characteristic is expressed 
in a value, that value can be used as data for variance analysis even if the 
value docs not follow nom1al distribution. From this viewpoint, analyses 
can be made by using the number of defects or percentage defective as a 
characteristic in Example I, and by using the number of defects or average 
number of defects as a characteristic in Example 2. 

Since the characteristic in Example 3 and 4 does not constitute one value, it 
cannot be subjected to a variance analysis without some twist. One method, 
in Example 4, is to score the first, second, and third-grade articles appropri
ately, like the first-grade articles as S points, the second-grade articles as 3 
points, and the third-grnde articles as I point, and then adopting the total 
score as a characteristic. A similar method, in Example 3, is to assign 
penalties to major, medium, and minor defects and then adopt the total 
penalty score as a characteristic. The latter method is not recommendable, 
because it entails the tough challenge as to how to score first, second, and 
third-grade articles. 

As an alternative to assigning values to each stratum. the following method 
is conceivable: In Example 3, this method consists of: 
(I) conducting a variance analysis by using the number of major defects as 
:! characteristic, (2) conducting a variance analysis by using the sum of the 
number of major defects and the number of medium defects as a character
istic, and (3) conducting a variance analysis by using the sum of the num
ber of major defects, that of medium defects, and that of minor defects (that 
is, the total nuPlber of defects) as a characteristic. In Example 4, this 
method consists of conducting a variance analysis by using (I) the number 
of first-grade articles, (2) the sum of the number of first-grade a11icles and 
that of second-grade articles (that is, the number of first and second-grade 
articles, as a characteristic. 

This method produces more than one variance analysis Fig., thus raising a 
challenge: how should we integrate these findings and draw a conclusion? 
One appropriate solution would be to think of the objective of your experi
ment and adopt either finding accordingly. In Example 3, for example, if 
your immediate goal is to reduce the number of medium and major defect.,, 
you should emphasize the analysis result (2). 

As an analytic method for Example 3 and 4, Gcnichi Taguchi advocates the 
cumulative me:hod (Rcf~rencc 3). His method leads to one variance analy
sis Fig .. 
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From another viewpoint related to the theory of variance analysis. it is 
considered desirable that. in Examples I and 2, the data should first be 
converted as shown below and used for variance analysis. instead of using 
the raw data. In Example I. 
!.. is converted into x by ,,, 

(6.1) 
and the x is used as a characteristic. The convcr~ion shown in Equation 6.1 
is called an inverse sine transformation or angular transfom1ation. The 
numerical fig. for this conversion is given in Reference 5. In Example 2. c 
is converted into x by 

x = ..[c: 

and the x is used as a characteristic. 

§6.2 Classification of factors 

The previous chapters and sections never described the nature of a factor. 
However, when you pick up a factor, you should clarify the objective of 
picking up that factor. 

In the design of experiments, factors fall roughly into three categories de
pending on their nature. 

(I) Controll:iblc factor: A factor picked up to select the best level from a set 
of levels determined. 

Examples include reaction temperature, reaction time, material brand. and 
method of finishing. Most of the factors picked up in experiments arc 
controllable factors. 

\2) Indicative factor: Refers to a factor which, just like the controllable 
factor, determines some levels but with which the objective of experiments 
is not to determine the optimal level, because it is meaningless. This is 
picked up as a factor because we arc interested in the interaction between 
the indicative factor and the controllable factor. 

As shown in the next example, the working conditions and test conditions 
of an article generally constitute indicative factors. 

Example: When, in an experiment designed to identify the oplimal brake 
system for a motor vehicle, the type of brake system (A) and the speed 
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when braked (B) arc picked up as factors, B can be considered as an indica
tive factor. B is picked up as a factor not in order to dccennine the optimal 
level of B but to detennine the A-B interaction. Assume, for example, that 
the A-B relationship is as shown in Fig. 6.4. Presumably desirable would 
be such device as AJ, which maintains constant functions 
under any condition. 

Fig. 6.4 Aclual A x B 

. . . 
Ba Bi 
30 60 

(3) Block factor: Refers to a factor picked up to stratify the places of ex
periment in order to increase the precision of the experiments. The levels 
are unreproducible, so that it would be useless to identify the interaction 
between the block factor and the controllable factor. (It is often considered 
that this factor has no interaction with the controllable factor.) 

Examples include day, lot, and replication. 

When a factor is picked up in the stage of experimental design, it is impor
tant to think of which category the factor belongs to. For example, 

(i) If A is an indicative factor, experiments must be designed in such a way 
as to make it possible to monitor the interaction between A and at least 
either of the controllable factor. 

(ii) If A is an indicative factor and B, C, ... arc controllable factor~. experi
ments based on the split-plot design must be considered. 

(iii) Assume that A is an indicative factor, Ba controllable factor. and AxB 
is significant. In that case, it would be meaningless to determine one of the 
optimal level combinations of A and B. It is important either 10 delermine 
lhe oprimal level of Bat each level of A or to draw a graph of AxB mid 
monitor the actual interaction status. (Sec the previous example.) 

(iv) If A is a block factor, it would be meaningless to determine the optimal 
level of A. 
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§6.3 Procedure for applying the design of experiments 

This section briefly explains the procedure for actually using the design of 
experiments and the precautions to be taken when following each step of 
the procedure. 

(I) Define the purpose of the experiments. 
I 0 ) Define what you want to learn. (Even if you think you arc sure of it. 
you lend to become less and less sure as you progress in your discussion.) 
2°) Detennin~ the actual characteristics. 
(i) Choose the characteristi::s that best suit the purpose of your experi
ments. 
(ii) Do not try overambitiously to express a characteristic in a single value. 
Quantification can be considered in the stage of analysis from various 
angles. 
(iii) Pick up the characteristics related to your target characteristics. han
dling them as characteristics. (Even if characteristic (a) becomes good. it is 
not good enough if characteristic (b) becomes worse than now.) The num
ber of characteristics is therefore not always one. 

3°) Roughly detem1ine the scale of experiments (such as budget. period. 
and personnel to be involved). 

(2) Collect information about these experiments and organize and study 
them. 

I 0 ) Check if related experiments were previously performed. If they were. 
check how they were perfom1ed and what results they brought about. 
2°) Create a cause-and-effect diagram (a diagram indicating the relation
ship between quality characteristics and causes} through a discussion with 
personnel involved. 

(3) Determine which factors to pick up and their levels. 

Which factors should you pick up? How should you determine the levels 
for the factors you have picked up? These arc the most important issues in 
designing experiments. In this process. it is needless to say that rcchnical 
knowledge (your unique iechniqucs) rclarcd to these experiments will play 
an important role. Herc. I will give some precautions to be taken from the 
viewpoint of the design of experiments. 

I 0 ) When you pick up a factor, check which category it belongs to: control
lahlc. indicative. or block. Pay particular attention to indicative factors 
(Section 6.2). 
2") In the manufacturing industry, the design of experiments is often used 
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as a metho<l of problem-solving in the stages of research. development. 
design. and manufacture. It should be noted here that the metho<l of using 
the design of experiments varies slightly with objectives and places of 
application. 
(i) When you use the design of experiments in the manufacturing s1age. the 
target chamctcristics are clearly defined in the fonn of product strength. 
percentage defective. and other factors. Furthennore. the fac1ors 10 be 
picked up and considered arc confined to some factors. This therefore 
raises no major difficulties. 
(ii) When you use the design of experiments in the development and design 
stages. particular consider.uion not required in the manufacturing stage 
must be given to two points: (I) selection of factors and (2) method of 
selecting characteristics. 

Concerning (I ): Users use a pnxluct in various manners. A good product 
fulfills some perforn1ance in whichever way the users may use it. In the 
development and design of a product, therefore. sufficient consideration 
must be given to the working conditions of the article. 

\,_ 
This is why, in the detern1ination of de:;ign conditions, it is necessary to 
pick up not only a controllable factor but also the working conditions of the 
article as an indicative factor, thus designing a set of experiments that will 
examine the interaction between the indicative factor and the controllable 
factor. It may also be necessary to pick up deterioration status as an indica
tive factor in order to achieve sfig. functions when subjected to product 
deterioration. 

On 1he other hand, ii will be quite unnecessary lo consider the working 
conditions of 1he article when you apply the design of experiments in the 
manufacturing stage. 

Concerning (2): As mentioned in (I), the working conditions of the article 
must be considered in the design stage. Accordingly. the qualily character 
istics to be considered include not only lhcir averages but also dispersion 
due to tluctualions in working condilions. 

As a characteristic that allows for both averages and dispersion. Gcnichi 
Taguchi proposes an SN ratio and a special design of experiments tor 
evaluating that SN ratio (Reference 5). 
3°) As for the number of factors, ~m experiment should first be performed 
with many factors. Then. as experiments arc replicated, the faclors arc 
mtrrowcd down to a few. 
4°) When it comes ro mataial hrand and other quality factors. rhe h.:vcls 
and number of levels arc often determined automatically by the objective~ 
of the experiments. On the other hand, when it comes to rcaclion tempera-
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lure aml other quality factors. you arc quite free lo choose <tn/ number of 
levels and whichever levels you like. from the viewpoint of your unique 
techniques. 

The number of levels should desirably be 3 or 2. The width of the levels is 
another tough challenge. It should not be too lan?c, and not too small either. ..... ..... ..... 

In earlier stages. it would be rather desir.ible to take a widish level. 
5°) The levels are commonly selected for each factor. When you look at the 
combination of two factors. A and B for example. you may find a level 
combination that can be considered clearly inconvenient. In such a case. the 
two methods described below arc conceivable. 

(i) Combine A with B to fom1 one factor. In this case. you can use the 
combination method (Sections 4.5 and 5.4). 
(ii) Dctem1ine level B for each level A. Assume for exam!>lc that. in reac
tion temperature (A) and reaction time (B). the reaction time must not be 
increased when the reaction temperature is high. In such a case. le\·cl B 
can be detem1ined for each level A as illustrated in Fig. 6.5. 

Fig. 6.5 Level B (units: hours) 

~ B, B, B, 

A, oooo·c> 7 8 9 

A, cnoo·c> 6 7 8 
A, 02oo·c> 5 6 7 

6°) You should desirably use factors and levels which arc as concrete as 
possible. When the reaction time has a level of I .<XlO''C. for example. there 
may be a method of achieving this level. If that method is clear. you may 
want to use that method to specify the factors and levels. In that case. mea
sure the reaction temperature at that time. 
7°) Check if the factors picked up arc to be mutually interactive. 
The interaction or the lack of it between the factors is related hl the levels 
selected. That is. how you select the levels will determine whether the 
factors will he interactive. In general. using widish levels will probably 
produce interactions. 

Assume for exa111ple that the material (a) and working temperature (B) with 
regard to strength have a relationship as shown in Fig. 6.6. If you select 
level Bas in B 1 and B2, A x B will not hold. If you select it as in B 11 and 
B2', A x B will hold. 
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Fig. 6.6 lntcrJClion belwccn A and B 

~ 
c: 
u ... 

V: 

( 4) Design experiments. 

(5) Perform the experiments. 

Ma1crial A! 

Malcrial A2 

(6) Analyze the experimental data and draw :t conclusion. 

Steps (4) through (6) are described in Chapters I through 5. 

l 0 ) In data analysis, the problems given in this document just give a quick 
once-over ranging from variance analysis to estimation. In actual practice. 
however. a more in-dcpih analysis must be conducted. Examples include a 
comparison with other level combinations and a study of the relationship 
with standards with consideration given to the optimal level combination 
and costs. 

2) The conclusions obtained from <lata .malysis must be studied from the 
viewpoint of your unique techniques. 

(7) Discuss the conclusion with people involved. Then determine future 
policies. 

The above is a rough description of the application procedure. In each step 
of the procedure, precautions should be taken, such as (i) discussing suffi
ciently with people involved and (ii) documenting the findings and conclu
sions. 

Last but not least, I would like to emphasize that consideration in the de
sign stage is important. When you obtain a set of experimental data, the 
amount of information obtained varies greatly according to whether you 
have done enough in the design stage or not. If you take vnious consider
ations into account in the design stage, you will be ahle to obtain much 
information from the experimental data. 
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Attached Fig.s 

I. Nonna! distribution Fig. 
2. X! distribution Fig. 
3. F distribution Fig. 
4. t distribution Fig. 
5. Orthm!Onal Fig. and line-and-dot diagram 

~ ~ -
6. Linc-and-dot diagram for Resolution IV 

Attached Fig.s I through 4 arc excerpts from Shigcichi Moriguchi's "Nu
merical Fig. A Developed by the Union of Japanese Scientists and Engi
neer," 1960, (published by the Union of Japanese Scientists and Engineer). 
Attached Fig. 5 is from C.C. Li, Y. 
Washio, T. Iida, and S. Tanimoto's ""New Linear Graphics for Orthogonal 
Array L(2)." 
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Attached Fig. I Normal distribution Fig. 

£ 

K. _. L (a Fig. for detennining .. from K) 
0 Kt 

K. *=O 1 2 3 4 5 6 7 8 9 

o.o• .5000 .4960 .4920 ."880 .'4840 .4801 .4761 .4721 .4681 .4641 
0.1• .4602 .4562 .4522 .4483 .4443 .4404 .4364 .4325 .4286 .4247 
0.2• .4207 .4168 .4129 .409'.> .4052 .4013 .3974 .3936 .3897 .3859 
0.3• .3821 .3783 .3745 .3707 .3669 .3632 .3594 .3557 .3520 .3'483 
0.4• .3446 .3409 .3372 .3336 .3300 .3264 .3228 .3192 .3156 .3121 

o.s• .3085 .3050 .3015 .2981 .2946 .2912 .7.Bn .2843 .2810 .2776 
0.6• .2743 .2709 .2676 .2643 .2611 .2578 .2546 .2514 .2483 .2451 

0.1• .2420 .2389 .2358 .2327 .2296 .2266 .2236 .2206 .21n .21.C8 

o.8• .2119 .2090 .2061 .2033 .2005 .19i7 .1949 .1922 .1894 .1867 

0.9• .18'1 .1814 .1788 .1762 .1736 .1711 .1685 .1660 .1635 .1611 
1.0• .1587 .1562 .1539 .1515 .1492 .H69 .1446 .1423 .J.COl .1379 

1.1• .1357 .1335 .:314 .1292 .1271 .1251 .1230 .1210 .1190 .1170 
1.2• .1151 .1131 .1112 .1093 .1075 .1056 .1038 .1020 .1003 .0985 
1.3• .0968 .0951 .0934 .0918 .0901 .0885 .0869 .0853 .0838 .0823 

1.4• .0808 .0793 .0778 .0764 .0749 .0735 .0721 .0708 .0694 .0681 

i.s• .0668 .0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559 

I.6· .0548 .0537 .0526 .0516 .0505 .0495 .().485 .0475 .0465 .0455 

1.1• .()446 .0436 .0427 .0418 .0409 .CUOl .0392 .0384 .0375 .0367 

1.8• .0359 .0351 .0344 .0336 .0329 .0322 .0314 .0307 .0301 .0294 
1.9• .0287 .0281 .0274 .0268 .0262 .0256 .0250 .0244 .0239 .0233 

2.0· .0228 .0222 .0217 .021? .0207 .0202 .0197 .0192 .0188 .0183 

z.1• .0179 .0174 .0170 .0166 .0162 .0158 .0154 .0150 .0146 .0143 

2.2• .0139 .0136 .0132 .0129 .0125 .0122 .0119 .0116 .0113 .0110 

2.3. .0107 .0104 .0102 .0099 .0096 .()()9.( .0091 .0089 .0087 .0084 

2.4• .0082 .0080 .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064 

z.5• .0062 .0060 .0059 .0057 .0055 .005-t .0052 .0051 .0049 .0048 

2.6• .0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036 

2.1• .0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 .0027 .0026 

2.8• .0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 .0020 .0019 

2.9• .0019 .0018 .0018 .0017 .0016 .0016 .0015 .0015 .0014 .0014 

3.o• .0013 .0013 .0013 .0012 .0012 .0011 .0011 .0011 .0010 .0010 

. faample: To ger rhe ... when K - 1.%. go righr from the I .<J in the ritle rnlunm ar the ldr end. go dowil 
from rhe <> in rhe rop rirle, and read rhe value there. You will rhen find .<)250 . 

• Nore: How ro Jcrmninc I~ coom!Jtivc 1ii~1rih111ion fnncti1111 cP ( 11) = J" J rm,-' 1'1 d :r for rtt; norm;il 1li11riA11inn N10. I 1: 
-- 2r. 

· If u<fl, assume rhar 1111 - Kc and read £and assume rhal; (11) - £ 
- Ii ir.>O, arn1111e 1h;11" - Kc and read £and as~ume 1ha1 ~ ( 11) ,,. I · C 

Examples: efl ( -1. % ) - .02~'i0. 

efl' 1.%) - .<J750. 
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Au.ichcd Fig. 2 x1 distribution Fig. 

p 

(a Fig. li.1r <l\!ll!m1ining X ! from <f> <l\!gn..-cs of fn.."\."<lom and a top prubabili1y P) 0 xi 

-~ .975 .95 IP~ .90 .75 .50 .25 .10 .OS .025 .01 .005 v ~ 
l o.0•393 o.0'157 o.0'982 o.0•393 o.01sa 0.102 0.455 I.323 2.11 3.S. 5.02 6.63 7.88 1 
2 0.0100 0.0201 0.0506 0.103 0.211 0.575 1.386 2..77 4.61 5.99 7.3S 9.21 10.60 2 
3 0.0717 0.115 0.216 0.352 0.584 1.213 2.37 4.ll 6.25 i.81 9.35 11.J.& 12.84 3 
4 0.207 0.297 0.484 0.711 1.064 l.923 3.36 5_:;9 i.78 9.49 11.14 13.28 14.86 4 
s 0.-112 0.554 0.831 I.US 1.610 2.67 4.35 6.63 9.24 11.07 12.83 15.09 16.75 5 
6 0.676 0.872 l.237 l.635 2..20 3.45 5.35 7.84 10.64 12.59 14.45 16.Sl 18.55 6 
7 0.989 l.239 1.690 2.17 2.83 4.2.5 6.35 9.04 12.02 14.07 16.01 18.48 20.3 7 
8 1.344 1.6'6 2.18 2.73 3.49 5.07 7.34 10.22 ll.36 15.Sl 17.53 20.l 22.0 8 
9 1.735 2.09 2.70 3.33 4.17 5.90 8.34 l l.39 14.68 16.92 19.02 21.i 23.6 9 

10 2.16 2.56 3.25 3.94 4.87 6.U 9.34 12.55 15.99 18.31 Z0.5 23.2 25.2 10 
11 2.60 3.05 3.82 4.57 5.58 7.58 10.34 13.70 17.28 19.68 21.9 24.7 26.8 11 

121 
3.07 3.57 4.40 5.23 6.30 8.44 11.34 14.85 18.55 21.0 23.3 26.2 28.3 12 

13 3.57 4.11 5.01 5.89 7.04 9.30 12.34 15.98 19.81 22.4 24.7 :!7.7 29.8 13 
14 4.07 4.66 5.63 6.57 7.79 10.17 13.34 17.12 21.1 23.i 26.1 29.l 31.3 14 
15 4.60 5.?3 6.26 7.26 8.55 11.04 14.34 18.25 22.3 25.G 27.5 30.6 32.8 15 
16 5.14 5.81 6.91 7.96 9.31 11.91 15.34 19.37 23.5 26.3 28.8 32.0 30 16 
17 5.70 6.41 7.56 8.67 10.09 12.79 16.34 20.5 24.8 Zi.& 30.2 33 . .( 35.7 17 
18 6.26 7.01 8.23 9.39 10.86 13.68 l 'i.34 21.6 26.0 28.9 31.5 J.&.8 37.2 18 
19 6.84 i.63 8.91 10.12 11.65 14.56 18.34 22.7 27.2 30.1 32.9 36.2 38.6 19 
20 7.(3 8.26 9.59 10.85 12.44 15.45 19.34 23.8 28.4 3U 34.2 37.6 40.0 20 
21 8.03 8.90 10.28 11.59 13.24 16.34 20.3 24.9 29.6 32.7 35.5 38.9 41.4 21 
22 8.64 9.54 10.98 12.34 14.04 17.24 21.3 26.0 30.8 33.9 36.8 40.3 42.8 22 
23 9.26 10.20 11.69 13.09 iu5 18.H 22.3 27.l 32.0 35.2 38.l 41.6 44.2 23 
24 9.89 10.86 12.40 13.85 15.66 19.04 23.3 28.2 33.2 36.4 39.4 43.0 45.6 24 
25 10.52 11.52 13.12 14.61 16.47 19.94 20 29.3 34.4 37.7 40.6 44.3 46.9 25 
26 11.16 12.20 13.84 15.38 17.29 20.8 25.3 30.4 35.6 38.9 .Cl.9 45.6 -48.3 26 
27 ll.81 12.88 H.57 16.15 18.11 21.7 26.3 31.5 36.7 40.1 43.2 4i.O 49.6 27 
28 12.46 13.56 15.31 16.93 18.94 22.7 27.3 32.6 37.9 41.3 44.5 48.3 51.0 28 
29 13.12 14.26 16.05 17.71 19.77 23.6 28.3 33.7 39.1 42.6 45.7 49.6 52.3 29 
30 13.79 14.95 16.79 18.49 20.6 24.5 29.3 :l4.8 40.3 43.8 47.0 50.9 53.7 30 
40 20.7 22.2 21.-4 26.5 29.1 33.7 39.3 45.6 51.8 55.8 59.3 63.7 66.8 40 
50 28.0 29.7 32.4 JU 37.7 42.9 49.3 56.3 63.2 67.S 71.4 76.2 79.5 so 
60 35.5 37.5 40.5 43 2 -46.5 ·52.3 59.3 67.0 74.4 ?9.1 83.3 88.4 92.0 60 
70 43.3 .CS.4 -48.8 51.7 55.3 61.7 69.3 77.6 85.5 90.5 95.0 100.4 104.2 70 
80 51.2 53.5 57.2 60 . .C 60 71.l 79.3 88.l 96.6 101.9 106.6 112.3 116.3 80 
90 59.2 61.8 65.6 69.l 73.3 80.6 89.3 98.6 107.6 113.1 118.l J:U.J 128.3 90 

100 67.3 70.1 74.2 77.9 82.4 90.1 99.3 109.l 118.5 124.3 129.6 135.8 140.2 100 

. fa.ample I: The value X l when~ - 10 ;ind P - 0.05 is I lU I. Thi-; means 1ha1 lhe prohahilily 1ha1 lhe 
ran1lom variable 1ha1 follows rhe X ! dis1rihu1ion wi1h 10 degrees of frcellom will be 5r1r . 
. faa111ple 2: The value X ~ when~ - 54 and P ,. CUI I can he delerminctl by 88.'I >. 0.4 + 76.2 >. 0.6 - XI. I 
by using 1he value when¢- 60 anti~ - 50. 
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Attached Fig. 3 F distribution (5%, I%) !Av· [F(ljl\, 4'~.-<I) J a= 0.05 .. lightface 

1 :\ Ft~. for jc:cnmnm~ ~~~ F Vlluc wncn the t - -

~ l 2 3 4 
h..-

161 200 216 225 

.. 

0.01 ... boldface 

blbthl\' is 5"< .ind l "r. i 

s 6 7 

230 231 237 

d t:d f frecdomJ !The hehtfacc f - - --
8 9 10 12 15 

239 211 242 24-1 246 1 4052 5000 5403 5625 576·C 585!1 5928 5982 G022 6056 6100 0157 

2 18.5 19.C 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 19.4 19.4 
9S.5 99.0 99.2 99.2 99.3 99.3 99.4 !19.4 99 . .& 99,.i 99.4 99.4 

3 
1().1 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8. 79 8.74 8.70 
3U 30.8 29.5 28.7 2~.2 27.9 27 7 27.5 27.3 27.2 27.l 26.9 

4 7.71 6.94 6.59 6.39 6.26 6.lG 6.09 6.04 6.00 5.9G 5.91 5.86 
21.2 18.0 16.7 16.0 15.5 15.2 15.0 14.8 14.7 14.5 J.iA IU 

5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 -1.82 4.77 4.7'S 4.68 4.G2 
16.3 13.3 12.1 lU 11.0 10.7 10.5 10.3 10.2 10.1 9.89 9.72 

6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 it.10 4.06 uo 3.9-i 
)3.7 10.9 9.78 9.15 8.75 8.47 8.26 8.10 7.98 7,87 7.72 7.5G 

7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 
12.2 9.SS 8.45 7.85 7.46 7.19 6.99 6.S.l 6.72 6.62 6.47 G.31 

8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 
11.3 8.65 7.59 7.01 6.63 6.37 G.18 G.03 5.!H 5.81 5.G7 11.:;2 

9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 3.01 
10.6 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35 5.26 5.11 4.96 

10 4.96 4.10 3.71 3.48 3.33 3.22 3.H 3.07 3.02 2.98 2.91 2.84 
10.0 7.56 6.55 5.99 5.64 5.39 5.20 5.06 Ui 4.85 4.71 MG 

11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.79 2.72 
9.65 7.21 6.22 5.67 5.32 5.07 4.89 4.7·1 4.63 4.5·1 4..tO ol.25 

12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.69 2.62 
9.33 6.93 S.95 5.41 5.06 4.82 <11.6.f .C.50 4.3!> 00 U& .t.01 

13 .C.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67 2.50 2.53 
9.07 6.70 5.74 5.21 4.86 4.62 4.U 4.30 4.1!> uo 3.!>G 3.82 

14 4.60 3.74 3.3-l 3.11 2.96 2.85 2.76 2.70 2.fi5 2.60 2.53 2.'16 
8.86 6.51 5.56 5.04 C.70 4.46 us 4.14 4.03 3.9·i 3.80 :l.6G 

15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.5CJ 2.5·1 2.48 2.40 
8.68 6.36 5.42 4.89 4.56 4.32 U-1 uo 3.ll!J 3.80 3.G7 3.~2 

lG 4.4!'.l 3.63 3.24' 3.01 2.85 2.74' 2.6G 2.59 2.51 2.19 2..12 2.35 
lt53 6.23 5,29 4.77 4.•H •\.20 4.03 3.R!l 3.'18 3.G9 3.55 3."1 

n o\.o\!'i '.\.59 'J.'10 2.1)(\ 2.1\\ 'l.70 2.6\ 2.55 2.-1!> 2.-15 2.:lR Ul 
"·"a l\,\\ ~. \" 4.G1 4.:\\ ··'" 3.'.ll l.7') :u-.A :I.~ • ., 3.m :1.:\\ 

e 

the b 
0 

f 5%. llld the boldface f 

20 2-i 30 40 60 

2·18 249 250 251 252 
6209 6235 0261 6287 6313 

19A 19.5 19.5 19.5 19.5 
99.4 99,5 99.5 99.5 99.5 

8.66 8.Gil 8.62 8.59 8.57 
26.7 26.0 2G.5 26.-1 2G.3 
S.80 5.77 5.75 5.72 5.69 

l.C.0 J.1.9 13.8 1.1. 7 13.7 
4.56 4.53 4.50 -1.46 4.43 
9.5:i 9."7 9.38 9.29 uo 
3.87 3.8'1 3.81 3.77 3.74 
1.40 7.31 7.23 7.H 7.06 

3.H 3.41 3.38 3.34 3.30 
6.16 6.07 5.!)9 5.91 5.82 
3.15 3.12 3.08 3.04 3.01 
G.36 5.28 5.20 5.12 5.03 

2.94 2.90 2.86 2.83 2.79 
4.81 .a.73 4.65 4.57 4.48 

2.77 2.74 2.70 2.66 2.62 
Ul .a.33 .f.2S 4.17 4.08 

2.65 2.Gl 2.57 2.53 2.49 
4.10 -1.02 3.94 3.86 J.78 
2.54 2.51 2.47 2.43 2.38 
3.86 3.78 3.70 3.62 3.54 
2A6 2.412 2.38 2.3'1 2.JO 
3.6G J.59 3.51 3.43 3.3·1 
2.39 2.35 2.3\ 2.27 2.22 
3.51 3..13 3.35 3.27 3. 18 
2.33 2.29 2.25 2.20 2.16 
3.37 3.29 3.21 3.13 3.05 
2.28 2.2" 2.19 2.15 2.11 
3.26 3.18 :1.10 :1.02 2.!ll 
2.23 2.\!) 2.15 2.10 2.or. 
:1.1 u 3.ll~ 3.tlll 2.n 2.113 

e 

F 
the bl~ls of I ~f 

120 QI') x. 
253 254 1 6339 6366 
19.5 19.5 2 99.5 99,5 
8.55 8.53 3 26.2 26. l 
5.66 5.li3 

4 13.6 13.5 
4AO '1.36 5 9.11 9.02 
3.70 3.67 6· 6.97 6.88 
3.27 3.23 7 5.7.f li.65 
2.97 2.93 8 4.95 4.86 
2.75 2.71 9 4.40 -4.31 

2.58 2.54 10 4.00 3.!)1 

2.ii!i 2.10 
11 3.69 3.60 

2.31\ 2.30 12 3.45 3.36 
2.25 2.21 

13 3.25 3.17 
2. 18 2.13 14 3.09 3.00 
2.11 2.07 15 2.96 2.87 
2.00 2.01 16 2.8.& 2.75 
2.0\ ).\)(j 
!l.75 2.ll5 17 



- -
18 I .(.4) 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.-11 2.34 2.27 2.J!) 2.15 2.11 2.0fi 2.02 1.97 1.92 I 18 8.29 6.01 5.09 4.58 ... 25 <1.01 3.84 3.71 3.60 3.51 3.37 3.2:1 !I.OR 3.00 2.92 2.fU 2.75 2.fi6 2.57 

19 I 08 3.52 3.13 2.90 2.74 2.63 2.54 2..t8 2.-12 2.3R 2.31 2.23 2.16 2.11 2.07 2.03 J.98 1.93 1.88 I 19 8.18 5.93 5.01 4.50 4.17 3.9 .. 3.77 3.63 3.52 3.U 3.30 3.15 3.00 2.92 2.81 2.76 2.fi7 2.58 2..1!> 

20 I OS 3.49 3.10 2.87 2.71 2.60 2.51 2.-15 2.39 2.35 2.28 2.20 2.12 2.08 2.0i 1.9!1 J.95 1.90 1.8·1 I 20 8.10 5.85 4.94 U3 4.10 3.87 !1.70 3.56 3.<16 3.37 3.2:1 3.09 2.9.t 2.8r. 2.78 2.6!1 2.til 2.52 2.42 

21 I 02 3.47 3.07 2.84 2.68 2.57 2.49 2..t2 2.37 2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.92 1.87 1.81 I 21 8.02 S.i8 4.117 4.37 .C.04 3.81 3.6<1 3.51 3.40 3.31 3.17 3.03 2.88 2.110 2.72 2.64 2.55 2.46 2.:16 

22 i 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2..tO 2.31 2.30 2.23 2.15 2.07 2.03 1.98 1.9·1 J.89 1.84 1.75 I 22 7.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.35 3.26 3.12 2.98 2.83 2.75 2.67 2.SR 2.50 2.·10 2.31 

23 I 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32 2.27 2.20 2.13 2.05 2.00 Uti 1.91 1.86 1.81 1.76 I 23 7.88 5.66 .C.76 4.26 3.9-1 3.71 3.54 3.41 3.30 3.21 3.07 2.!13 2.71! 2.70 2.82 2.5·t 2.45 2.35 2.26 

24 I 4.26 3.40 3.01 2.78 2.62 2.51 2..12 2.36 2.30 2.2!> 2.18 2.11 2.03 J.98 l.!M J.89 1.81 l. 79 1.13 I 24 7.82 5.61 U2 4.22 3.90 3.67 3.50 3.36 3.26 3.17 3.03 2.89 2.74 2.66 2.58 2.49 2.40 2.31 2.21 

25 I 4.24 3.39 2.99 2.76 2.60 2.'19 2.'10 2.3·1 2.28 2.21 2.16 2.09 2.01 J.96 1.92 1.87 1.82 1.77 1.11 I 2~ 7.77 S.57 ~.68 us 3.86 3.63 3.46 3.32 3.22 3.13 2.9!1 2.85 2.70 2.62 2.54 2.45 2.36 2.27 2.17 

26 I 4.23 3.37 2.98 2.74 2.59 2.'17 2.39 2.32 2.27 2.22 2.15 .2.07 1.99 l.% 1.90 1.85 1.80 1.75 l.69 I 26 
7.72 5.53 4.64 4.H 3.82 3.59 3.12 3.2!1 3.18 l,O!I 2.96 2.82 2.fi6 2.58 2.50 2.42 2.3l 2.23 2.13 

27 I 4.21 3.35 2.96 2.73 2.57 2.<46 2.37 2.31 2.25 2.20 2.13 2.0G 1.97 1.93 1.88 La.1 l.79 1.73 1.67 I 27 '1.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.15 3.06 2.93 2.78 2.63 2.55 2.47 2.38 2.2!1 2.20 2.10 

:1 
4.20 3.3'1 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 2.12 2.04 1.96 1.91 1.87 La2 l.Tl l. 71 1.65 I 28 

VI 7.64 5.45 4.57 4.01 3.75 3.53 :1.36 3.23 3.12 3,03 2.!10 2.75 2.60 2.52 2.H 2.35 2.26 2.17 2.06 

08 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22 2.18 2.10 2.03 Ul4 1.90 l.85 l.81 J.75 1.70 1.54 I 29 7.60 5.42 4.54 4.0·1 3.73 3.50 3.:13 3.20 3.09 3.00 2.87 2.73 2.!l7 2.4!> 2.H 2.::3 2.23 2.14 2.03 

30 I 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.09 2.01 J.93 1.89 1.81 1.79 1.74 l.68 1.62 I 30 
7.56 5.39 01 4.02 3.70 3.47 3.30 3.17 3.07 2.98 2.84 2.70 2.511 2.47 2.39 2.30 2.21 2.11 2.01 

40 I 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.08 2.00 1.92 1.84 1.79 l.74 1.69 1.64 1.58 l.Sl I -10 
7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.89 2.80 2.66 2.52 2.37 2.29 2.20 2.11 2.02 1.!12 1.80 

60 I 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04 1.99 1.92 1.81 1.75 1.70 1.65 1.59 J.53 1.47 1.39 I 60 
7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72 2.6:1 2.50 2.35 2.20 2.12 2.03 1.!l·l l,S., 1.73 1.60 

120 I 3.92 3.07 2.68 2.<15 2.29 2.18 2.09 2.02 1.96 1.91 J.83 l.75 1.66 J.61 I.SS 1.50 IA3 1.35 1 ·25 I l 2C 6.85 4.79 3.95 3.48 3.17 2.!16 2.79 2.66 2.56 2.17 2.:11 2.19 2.03 1.95 1.86 l.76 1.66 J.53 1.3!! 

oo I 3.S4 3.00 2.60 2.37 2.21 2.10 2.01 1.9·1 1.88 1.83 1.75 1.67 1.57 1.52 J.4G 1.39 J.32 1.22 100100 6.63 4.61 3.78 3.32 3.0Z 2.80 2.64 2.51 2.41 2.32 2.18 2.0-1 l.88 1.7!1 1.70 1.59 1.47 1.32 1.00 

XI l 2 3 4 s 6 7 8 9 10 12 15 20 24 30 40 60 120 ~ ';:( 
;, 

· E.\amplc I: 1l1e dot at top 5'/c in the F distribution when the freedom r/>1 - 5 and 4~' - I 0 is 3.33. The dot at top I% is 5.64. 
- Example 2: To determine the dot at bottom 5'/c in the F distribution when the f1 ..:edom is (5, I 0), find the value for the case when ¢1 - I 0 and ¢= - 5, and 
get 4.74. Then take its in\'crse and get 114.74. 

- Note: For interpolation at dots with many degrees of freedom. use the primary interpolation based on 120/rf>. 



Allachcd Fig. 4 t distribution 

p 

2 
\ 

- L 0 t 
;.P ~ I (a Fig. for determining I fmm q>Jegrccs of freedom and 1he bolh·<>ide pmbabilily P.) 

~I 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.001 v:; 
1 1.000 1 376 1.963 3.078 6.314 12.i06 31.8:1 63.657 636.619 1 

2 0.816 1.061 1.386 1.886 2.920 4.303 6.965 9.925 31.598 2 

3 0.765 0.978 1.250 l.638 2.353 3.182 4.541 5.S.'1 12.941 J 

4 0.741 0.941 1.190 1.533 2.132 2.776 3.747 4.604 8.610 4 

5 0.72i 0.920 1.156 1.476 2.015 2.571 3.365 4.032 6.859 5 

6 O.il8 0.906 1.134 1.440 1.943 2.447 3.H3 3.707 5.959 6 

7 0.711 0.896 1.119 1.415 1.895 2.365 2.998 3.499 5.405 1 

8 0.706 0.889 1.108 1.397 1.860 2.306 2.896 3.355 5.C\41 8 

9 0.703 0.883 1.100 1.383 l.833 2.262 2.821 3.250 4.781 9 

10 0.700 0.879 1.093 1.372 1.812 2.228 2.764 3.169 4.587 10 

11 0.697 0.876 1.088 1.363 1.796 2.201 2.716 3.106 4.437 11 

12 0.695 0.873 1.083 1.356 1.782 2.li9 2.681 3.055 4.318 12 

13 o.694 o.870 1.019 I.350 1.n1 2.160 2.650 3.012 4.221 13 

14 

15 

16 
17 

18 
19 

20 
21 

22 
23 

24 

25 

26 

27 
28 

29 
30 

40 
60 

120 
00 

0.692 0.868 1.076 1.345 1.761 2.145 2.624 2.9i7 

0.691 0.860 1.074 1.341 1.753 2.131 2.602 2.9.ai 
0.690 0.865 I.Oil 1.337 1.746 2.120 2.583 2.921 

0.689 0.863 1.069 1.333 1.740 2.110 2.567 2.898 

0.688 0.862 1.067 1.330 1.734 2.101 2.552 2.878 

0.688 0.861 1.066 1.328 1.729 2.093 2 539 2.861 
0.687 0.860 1.064 1.325 1.725 2.086 2.528 2.845 

0.686 0.859 1.063 1.323 1.721 2.080 2.518 2.831 

0.686 0.858 1.061 1.321 1.717 2.074 2.508 2.819 

0.685 0.858 1.06Ci 1.319 1.714 2.069 2.500 2.807 

0.685 0.857 1.059 1.318 1.711 2.064 2.492 2.i97 

0.684 0.856 1.058 1.316 1.708 2.060 2.485 2.787 

0.684 0.856 1.058 1.315 1.706 2.056 2.479 2.779 

0.684 0.855 1.057 1.314 1.703 2.052 2.473 2.771 
0.683 0.855 1.056 1.313 1.701 2.048 2.467 2.763 

0.683 0.854 1.055 1.311 1.699 2.045 2.462 2.756 

0.683 0.854 1.055 1.310 1.697 2.042 2.457 2.750 

0.681 0.851 1.050 l.303 1.684 2.021 2.423 2.704 
0.679 0.848 1.046 1.296 1.671 2.000 2.390 2.660 

0.677 0.845 1.041 1.289 1.658 1.980 2.358 2.617 

0.674 0.842 1.036 1.282 1.645 1.960 2.326 2.576 

4.140 

4.073 

4.015 

3.965 

3.922 

3.883 
3.850 
3.819 

3.792 

3.767 

3.745 
3.725 

3.707 

3.690 

3.674 

3.659 

3.646 

3.551 

3.460 

3.373 

3.291 

u 
15 

16 
17 

18 

19 
20 

21 

22 

23 
24 
25 

26 
27 

28 
29 
30 

40 

60 
120 
00 

· faamplc: 1l1e value I when t/I - 10 and P - 0.05 is 2.22X. This means lhal lhe prohahilily 
lhal lhe random variahle lhal follows the 1-dis1rif.,111ion with IO degrees of freedom 01:rnrs 
with ;in ahsoh tc value of 2.22X or ahove is 5''k. 
• Nole: When t/I > 30, primary inlerpol:ilion hased on 120/tfl is ronvenienl. 
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At1ad1cd Fig. 5 011hogonal ~uTay and line-and-dot diagram 

· Noto: I: No. n:pn.-so:nls an l.':l.lll:rimclll num~-r. whik rnlumn numb\.-rs n.·pn:s-=nt the numb\.-rs of rnlumns in lhi: 
orthogonal <lfTJY. 
· Note 2: The inleradion Fig. is <lesi~nl'\I for <lctenn ining the two-factor in1o:r.1ction Och\'l'\:n two rnlumns. 
·Noto: 3: The groups for e;1d1 rnlumn in the onhogonal arrJy aro: in<liratL-<l by using tho: following symbols in tho: 
fr.1111.:work of assignml'nt: 

Grm•p Symbol 

Group I 0 
\-mup 2 @ 

Gmup3 @ 

Group 4 • 
Le (23) 

1 2 

1 1 
l 2 

2 I 
4 2 2 

a b 
Cmnponcnts 

Grnup I 

3 

1 
2 

2 
1 
a 
b 

Gr.mp 2 

Only for L1!(2'') 

Groups I aml 2 

Group 3 

Group 4 

Group 5 

(1) 

l 3 z o---@ 

La {27 ) Interaction Fig. between two columns 

1 2 3 4 5 6 7 1 2 3 4 5 6 

1 1 1 1 1 1 1 
1 1 1 2 2 2 2 

1 2 2 1 1 2 2 
1 2 2 2 2 1 1 

2 1 2 1 2 1 2 
2 1 2 2 I 2 1 

2 2 l 1 2 2 1 
2 2 1 2 1 l 2 
a b a c a b a 

b c c b 
Componcnh c .........___.. 

Group I Group 2 Gmup2 

(1) (2) 

1 

~2 Li ® 
1 : 7 

2 6 4 
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1 2 3 4 5 6 7 8 9 IO I 1 12 13 1-t 15 

1 11 11 11 11 11 11 11 
1 11 11 11 22 22 22 22 

3 1 11 22 22 11 11 22 22 
4 1 11 22 22 22 22 11 11 

5 
6 

1 
8 

9 
10 

11 
12 

1 22 11 22 11 22 11 22 
1 22 11 22 22 11 22 11 

1 22 22 11 11 22 22 11 
1 22 22 11 22 11 11 22 

2 12 12 12 12 12 12 12 
2 12 12 12 21 21 21 21 

2 12 21 21 12 12 21 21 
2 12 21 21 21 21 12 12 

13 2 2 1 1 2 2 1 1 2 2 1 1 2 2 1 
14 2 2 1 1 2 2 1 2 1 1 2 2 1 1 2 

15 2 2 1 
16 2 2 1 

a b a 
b 

Components 
.__, .....__, 

Group I Group 2 

2 1 
2 1 

c a 
c 

1 2 
1 2 

b a 
c b 

c 

Group3 

1 2 
2 1 

d a 
d 

2 1 
1 2 

b a 
d b 

d 

2 1 
1 2 

c a 
d c 

d 

Group 4 

1 2 
2 1 

b a 
c b 
d c 

d 

Fig. of interaction between two columns 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7 6 9 8 11 IO 13 12 15 14 
4 5 IO 11 8 9 14 15 12 13 
5 4 11 10 9 8 15 14 13 12 

3 12 13 14 15 8 9 IO Il 
13 12 15 14 9 8 11 10 

15 12 13 10 11 8 9 
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12 11 10 9 8 
3 4 5 6 1 

5 4 1 6 
6 4 5 

5 4 
2 3 

2 
1 

(1) 

a 1 

b 9 



{2) 

a a 

b 

b 

2 
c 

c 

( 5) 

a 

b 

c 

(3) 

~II , ... A 4 5 

6 11 

A 
lZ 5 

@ l\ ~ 
10 2 8 

2 7 5 13 
@ 

8 15 

l\ • A 
6 10 12 4 l 

a 

b 

c 

-lllJ-

(4) 

a 

b 

c 

(6) 



L3z (zlt) 

1 2 3 4 5 6 7 8 9 10 11 1213 14 15 1617 1819 20 21 22 23 24 25 26 27 28 29 30 31 

1 l 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 
2 1111111111111112222222222222222 

3 1111111222222221111111122222222 
4 1 11 11 11 22 22 22 22 22 22 22 22 11111111 

5 1 11 22 22 1 i 11 22 22 11 11 22 22 11 11 22 22 
6 1 11 22 22 11 11 22 22 22 22 11 11 22 22 11 11 

7 l 11 22 22 22 22 11 11 11 11 22 22 22 22 11 11 
8 1112222222211112222111111112222 

9 12211221' 2211221122112211221122 
10 1 2 2 1 1 2 2 1 1 2 2 I l 2 2 2 2 1 1 2 2 1 1 2 2 1 1 2 2 1 l 

11 1 2 2 1 1 2 2 2 2 1 1 2 2 1 1 l 1 2 2 1 1 2 2 2 2 1 l z z 1 l 
12 l 2 2 1 1 2 2 2 2 1 1 2 2 1 1 2 2 1 1 2 2 1 1 1 l 2 2 1 1 2 2 

13 1 2 2 2 2 l l l i 2 2 2 2 l l l l 2 2 2 2 l 1 1 1 2 2 2 2 1 1 
14 1 2 2 2 2 1 1 1 1 2 2 2 2 1 l 2 2 1 l 1 1 2 2 z 2 1 1 1 l 2 2 

15 l 2 2 2 2 1 1 2 2 1 1 l l 2 2 1 1 2 2 2 2 1 1 2 2 1 1 1 1 2 2 
16 1 2 2 2 2 1 1 2 2 1 1 1 1 2 2 2 2 1 1 1 1 2 2 1 1 2 2 2 2 1 1 

17 2 1 2 l 2 1 2 l Z l 2 1 2 1 2 l 2 1 2 I 2 1 2 1 2 1 2 l 2 1 2 
18 2 1 2 l 2 1 2 l 2 1 2 l 2 l 2 2 1 2 l 2 l 2 l 2 l 2 1 2 l 2 l 

19 2 l 2 l 2 1 2 2 ] 2 l 2 1 2 1 1 2 1 2 1 2 1 2 2 1 2 1 2 1 2 1 
20 2 12 12 12 2~. 21 21 21 21 21 21 211212 12 12 

21 2 l 2 2 1 2 1 1 2 1 2 2 1 2 1 1 2 1 2 2 l 2 1 1 2 1 2 2 1 2 1 
22 2 12 21 211212 21 21 21 211212 21 211212 

23 2 1 2 2 1 2 1 2 1 2 ! l 2 1 2 1 2 1 2 2 1 2 l 2 1 2 1 l 2 1 2 
24 2 1 2 2 1 2 1 2 1 2 1 1 2 1 2 2 1 2 1 1 2 1 2 1 2 1 2 2 1 2 1 

25 2211221122112211221122112211221 
26 2 2 1 1 2 2 1 1 2 2 1 1 2 2 l 2 1 1 2 2 1 1 2 2 1 1 2 2 1 l 2 

27 2 2 I 1 2 2 1 2 1 1 2 2 1 1 2 1 2 2 1 1 2 2 1 2 1 1 2 2 1 1 2 
28 2211221211221122112211212211221 

29 2 2 1 2 1 1 2 I 2 2 1 2 1 1 2 1 2 2 1 2 1 1 2 1 2 2 1 2 1 1 2 
30 2 21 21 12 12 21 21 12 21 12 12 21 211212 21 

31 2 2 1 2 1 1 2 2 1 1 2 1 2 2 1 1 2 2 1 2 1 1 2 2 l 1 2 1 2 2 1 
32 2 2 1 2 1 1 2 2 1 1 2 1 2 2 1 2 1 1 2 1 2 2 1 1 2 2 1 2 1 1 2 

a ba ca ha da ha ca ba ea ba ca 
h cch ddl;dccb eebec 

c d d de e e 
Componcnl~ d 

ba da ha ca ba 
cheddbdccb 
ec eededdc 

e e e e d 
e - ....__...., --------- ----~--- ...._ _______________ _ 

f.np I Gmap l Group .l (iroup 4 Group.$ 
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Fig. of interaction between two columns 

3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

6 9 8 11 10 13 12 15 14 17 JG 19 JR 21 20 23 22 25 24 27 26 29 28 31 30 
s 10 11 8 9 14 15 12 13 18 19 16 17 22 23 20 21 26 27 24 25 30 31 28 29 
4 11 JO 9 8 15 14 13 12 19 18 17 16 23 22 21 20 27 26 25 24 31 30 29 28 
3 12 13 14 15 8 9 10 11 20 21 22 23 16 17 18 19 28 29 30 31 24 25 26 27 
2 13 12 15 14 9 8 11 10 21 20 23 22 17 JG 19 18 29 28 31 30 25 24 27 26 

15 12 13 10 11 8 9 22 23 2(' 21 18 19 ,]6 17 30 31 28 29 26 27 24 25 
12 I 1 lO 9 8 23 22 21 20 19 18 17 16 31 30 29 28 27 26 25 24 

5 6 7 24 2f> 26 27 28 29 30 31 1 G J? 18 19 20 21 22 23 
4 7 · 6 25 24 27 26 29 28 31 30 17 l G 19 18 21 20 23 22 
7 4 5 26 ?.7 24 25 30 31 28 29 18 19 l 6 17 22 23 20 21 
6 5 4 27 26 25 24 31 30 29 28 19 18 17 16 23 22 21 20 

3 20 29 30 .s1 24 25 26 21 20 21 22 23 16 17 1e 19 

- '"" ., 2 29 28 31 30 25 24 27 26 21 20 23 22 17 16 19 18 .... 
""' ~ , ~n -:ii ?~ 29 26 27 24 25 2l 23 20 21 18 19 16 17 -

28 27 26 25 24 23 22 21 20 19 18 17 16 
3 4 5 6 7 8 9 ) 0 11 12 13 14 15 
2 5 4 7 6 9 8 11 10 13 12 15 14 

4 s 10 11 8 9 14 15 12 13 
5 4 11 10 9 8 15 14 13 12 

12 13 14 15 8 9 10 11 
13 12 15 14 9 8 11 10 

J2 13 10 11 8 9 
13 12 11 10 9 8 ,, 3 4 5 6 7 " 2 5 4 7 6 

5 
4 
3 
2 
l 
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a 
3'I 2 18 21 4 25 

2 • ?J 
4 ~ 

It: 
28 15 

b ; 25 

19 10 ::2 2l ?? 

26 i: l:! 
18 

b b • :?2 23 .. -~::> 

i 21!\ 

2:? c 10 ?S 

18 ? 

rr 2l JO 2.& @ 

.. ; 
26 20 20 

c • c 
26 

l.f 21> 15 
ZS 

18 

19 lti 22 Ii 22 

{ 4) (5) 

a 111 25 10 11 a 12 25 10 20 
® Jo • 

2 2 18 
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16 
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2.f 16 
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(IO) (11) 

a 2 8 9 10 11 12 13 1' 15 Z6 28 
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2.&~JO 
:s 31 

16 8 
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' 16 19 20 Zl 17 11 Zl 22 i; 
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All•1ched Fig. 6 Linc-and-dol diagram for Rcsolulion lV 

Note I: When lhc number of fa<.iors is 8, 26 lypcs in lhc following diagr.im arc available. 
Note 2: When the number of factors is 7, 17 types with * mark in the fol!owing diagr.im 

arc available. 

Nole 3: When the number of factors is 6. 7 types with '** m•lfk in the following diagram 
:u-e avaih1ble. 
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I. Introduction 

During the 58th Quality Control Symposium, which met in Hakone 
as June 3 and 4, lively discussions took place under the theme "TQC as 
Helpful to Corporate Management." Most impressive among the 
discussions, and what made the author consider an urgent issue, was that 
the participants strongly requested TQC experts to make new proposals 
for: 

(a) a method to formulate strategies and 
(b) a method to plan new products 

so that TQC could better serve the interests corporate management. This 
was because the author who engages in studies of business administration, 
is responsible for both of these requests, and because (b) is the very 
subject he has studied for several years through the TQC research group 
(TRG) organized by the Union of Japanese Scientists and Engineers 
(JUSE). 

During the past four years, by forming several working groups 
with the cooperation of JUSE, TGR members have researched possible 
proposals for TQC in an new age. In his lecture at the symposium, 
Yoshinori Iizuka, TRG representative manager and Assistant Professor at 
the University of Tokyo, introduced these research efforts as well as the 
first open symposium, scheduled for June 25 organized by TRG. 
Recently, increasingly loud cries have risen for a TQC reform. Hakone 
symposium participants too expressed their earnest wishes for such a 
reform. At the time of this writing, the author does not know how the 
symposium on June 25 was rated; and the author, who made presentations 
at it, is waiting almost fearfully for the results. 

Assistant Professor Iizuka once said, "Let's take sides with the 
victims criticism instead of those lavish it." The remark was quite witty. 
It presents a slopan which would be most welcome in today's TQC 
community. Currently, corporate executives cannot afford to rely on 
their past performance results. If these executives look at the QC 
community calmly, they will find that in recent years no outstanding new 
products have been developed. They will also find that even the concept 
of quality has been threatened by TPM and has grown less fir for today's 
age of high quality. In short, TPM has become unreliable. 

2. TRG's working group and seven product-planning ·ools 



Under the circumstances, TRG's \Vorking Group (\VG) on product 
planning and marketing. including the author. ha.s held a study meeting 
once a month for the past two years. Stafffed by excellent young 
researchers with a distinct personality. WG has hccn enthusiastic in trying 
to propose helpful new tools by any possible means. In doing so. it partly 
struggled but also enjoyable. All the members were highly knowledgeable 
in QC, and moreover, interested in marketing and creative methods. 
They had entertained a strong feeling-of dissatisfaction with the present 
status of the QC community. At first. they merely tli~cussed their feelings 
candidly. But through study meetings on marketing science, reports by 
the author on his interviews with corporate representatives. lectures by 
invited speakers from the realm of irivatc enterprise. and numerous other 
discussions, (the author believes that) they came to have a common 
understanding of the following points: 

(1) The discipline of marketing contains methodologies for 
developing new products, but various available ideas and methods arc not 
systematized. 

(2) Marketing science has achieved remarkable progress, and the 
major results valuable hints to the WG members . 

(3) Conversely, researchers in marketing circles know too little 
about QC methodologies. While researchers both in the marketing and 
QC communities have a common objective of providing products that 
meet consumer needs, their discussions deviate widely. 

(4) QC researchers should fully recognize the effectiveness of QC 
methods, particularly statistical quality control (SQC) and quality function 
deployment (QFD), and they should use methodologies more fertile than 
traditional ones in developing new products, particularly in the initial 
stage. 

(5) WG should propose systematizing methods for planning new 
products hy combining marketing and QC methods, and providing those 
selected from the combined methods as an "ideal series of methods." 

Against this background, WG chose, and intends to propose, the 
"seven product-planning tools." It would like senior researchers to permit 
their calling the tools "P7," in short by taking "P" from "planning." 
Particularly in marketing, a great many tools can he a candidate for 
admission among the seven tools. WG has therefore sorted out candidates 
and picked the seven tools according to the following policies (detailed 
descriptions shown in Section 6): 

(I) To select a representative, general-purpose tool for each 
planning step 

(2) To intentionally select two tools in areas, such as the conception 
method which is proposed by many but has been used less broadly than 
expected (and whose hroader use is hoped for) 

(3) To propose a sequence of tools that should he used according to 
the (ideal) planning steps, instead of listing them at random. Product 
planners, however, should not he forced to use them in a proposed 
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sequence. Unnecessary standardization should be avoided because 
products vary in character and c0rporate policies differ. 

But it look a long lime before discussions reached a final 
conclusion. After dismissing a number of conclusions several limes, WG 
settled on the tools introduced iu this article. During this period, WG 
members made preliminary presentations at a TRG managers meeting and 
the second TRG workshop. In addition, WG received positive suggestions 
from the editorial co111mittee of this magazine. All of these gave WG 
opportunities to make improvements in selecting the tools. Its members 
would like to express their sincere gratitude to the parties concerned. 

Unfortunately, P7 is still not powerful enough when compared with 
the seven QC tools (Q7) and the new seven QC tools (N7). It is a duty and 
a privilege of young researchers to dare to promote overall progress by 
making proposals and receiving criticism even though such action might 
be reckless. The editorial staff and each author would appreciate the 
readers' frank comments and criticisms of this series, which will las: until 
December. WG members do not think that P7 is perfect, hence are 
willing to propose their second and third versions in the future. Although 
this selection is called the seven tools, some of them are actually a 
collection of two or more tools. A closer look will reveal that the seven 
lack unity and are not sufficiently defined in terms of the scope of 
application. WG will strive to improve them in its own way. Meanwhile, 
experimental and analytical tools, including positioning and conjoint 
analysis. as well as various types of conception sheets for the conception 
method, and a tool also used in presenting ideas by automatically 
converting and combining their attributes. can be easily computerized. If 
available software can automatically prepare questionnaires using 
databases, it would be highly convenient. Development of such software 
has become indispensable to dissemination of the methods. Therefore, 
participation in WG and cooperation by anyone interested in this software 
development are hoped for. 

The following members of TRG's Working Group on product 
planning and marketing are scheduled to contribute to the series of articles 
in this magazine after August. The titles are tentative. 

Noriaki Kanda 
Seijo University Faculty of Economics 
"Group Interviews and Surveys Using Questionnaires" 
(August issue) 

Shinya Nagasawa 
Asia University Faculty of Business Administration 
"Positioning" 
(September issue) 

Tsutomu Konno 
Yamaha Motor Co., Ltd. Production Management Division 
"Conception Method" 
(October issue) 



Shinichi Okamoto 
Tokyo University of lnfom1ation Sciences Faculty of 
Business Administration and lnfonnatio:i Science 
"Conjoint Analysis" 
(November issue) 

Tadashi Ofuji 
Tamagawa University Faculty of Engineering 
"Quality Charts" 
(December issue) 

3. Hint I for P7: Survey of product planners 

Last year, to grasp the actual status of product planning, the author 
had opportunities to visit four companies specializing in planning and 
research and three manufacturers to interview their personnel who work 
at the front li!le of planning. The author wishes to heartily thank these 
finns for their cooperation. The questions the author asked focused on 
the following five points: 

(I) Are planning processes standardized? 
(2) Purposes of conducting market research, and their content and 

analytical methods 
(3) Are there any particular methods used for conceiving ideas as 

well as points to note in this relation? 
(4) What process is used to narrow down concepts? 
(5) Do interviewees know about conjoint analysis or are they using 

it? 
Not many companies were surveyed, and this poll concentrated on 

those retaining professional planners which specialize in surveys and 
planning, rather than manufacturers. As far as the author understands, 
however, this survey seemed to provide a rather general picture of 
product planning practices at companies. 

The replies that the interviewees gave the author cannot be 
publicized, but because the author was fortunately able to receive several 
hints, he would like to list them as follows: 

(a) Few companies have well-standardized planning processes. It is 
natural that planning processes vary according to the nature of products 
or whether products are developed anew or by imr-:oving existing ones, 
but having no standardized planning processes presents a problem. The 
author wishes to standardize planning processes. In the manufacturing 
industry, most of the post-design processes are systematized but it is not 
clear whether planning processes arc systematized. 

(b) No particular conception methods are used (except at least the 
brainstorming variety). There arc certain cases in which conccpcion 
methods arc studied and used by an individual. The author would like 
those individuals to study good methods and tell him about them. 
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(c) Inquiring about or actually studying the scenes of life is a highly 
effective me:hod. Opinions of family members and friends are also 
instructive. Group interviews present a good method. 

(d) Market research using questionnaires is conducted to verify 
hypotheses. In general, identifying consumer needs becomes difficult 
since market resc:arch is not allowed to end in failure or be repeated 
owing to the expense and time involved. Market research is conducted to 
obtain finn evidence to prove the validity of a certain hypothetical 
scenano. 

(e) Planners often experience trouble when narrowing down 
concepts. When producing a prototype, a method for its evaluation and 
modification by showing it to several individuals is used. Conjoint 
analysis shortens this process, enhancing efficiency. 

(t) Planning and research companies are already using conjoint 
analysis or else they wish to. But the method is not yet familiar to most 
manufacturers. Those firms that currently use the system rate it highly 
and plan to apply it more widely. 

4. Hint 2 for P7: Integration of marketing and QC 

\Vhat image does the tenn "marketing" bring to mind among 
readers who are not very familiar with it? The tenn "QC" brings to mind 
among those engaged in other fields the following images: 

Dark, regulations, troublesome, difficult, statistics, small-group 
activities, manufacturing sites, inspection, and technology-oriented 

All these images are slightly negative and rigid, and inclined toward 
manufacturing. "Marketing" brings to mind the followings: 

Bright, aggressiveness, sales strategy, advertising and publicity, 
distribution, and sales-oriented 
These are slightly showy and positive images. At universities, the subject 
of QC is associated with engineering while that of marketing relates to 
business administration or commerce. As some compare QC and 
marketing to "water versus oil," they have been considered as foreign to 
each other. Actually, both have something in common in many ways. 
Specifically, both: 

(I) Aim at meeting customer needs 
(2) Are a system of means that aims at practice 
(3) Often use statistical methods (particularly modeling methods, 

including multivariate analysis) 
(4) Have areas they cannot easily address, such as management 

strategy, accounting and finance, and infonnation processing 
In particular, marketing science is based on statistical methods as 

SQC and has much in common with it 
Conversely, they differ from each other in the following respects: 
(I) In marketing, emphasis is placed on development of new 

products and exchange processes, sm:h as distribution, sales and 
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advertising. while QC streses overall policy manager.tent and design and 
manufacturing processes. 

(2) In marketing. many issues relate to techniques peculiar to its 
activities. while in QC, !Tiany relate to general techniques for resolving 
problems. _ 

(3) Marketing does not aim at company-wide activities. while QC 
docs. with total workforce participation under a slogan of "quahty". If the 
two were integrated, clearly they would supplement each other, covering 
all processes from development to manufacturing and sales. 

5. What is needed in planning new products 

Even if the goal is integration of marketing and QC. methodologies 
will vary depending on what sort of product is considered as ideal when 
developed. 

Two kinds of product classification based on the author's view arc 
shown in Figs. I and 2. In Fig. I, the axis of abscissa represents the level 
of expectation before the purchase of a product and relates mainly to 
information available on the product, such as advertising and publicity, 
wcrd of mouth. corporate image, and so forth. As the product moves 
farther to the right, it means that the expectations held for it grow higher. 
The axis of the ordinate represents evaluation after purchase of the 
product. which is largely determined by a balance between its quality and 
price. The product's moving farther upward means that it is rated more 
highly. A product located in area A is one that is as excellent as expected. 
and could be called a "product that is as good as we thought, after all." A 
product originally located in area B can oitcn move to area A owing to 
the effects of word-of-mouth communication and publicity. A product in 
area D has drawn a negative rating in spite of expectations. Many of the 
readers may have had an experience of being disappointed with a product 
after being allured by its exaggerated advertisement and purchasing it. 
This is a "disappointing product after all." If consumers arc successively 
palmed off with such products, these products will gradually lose 
consumers' trust and as a result, move to area C where products arc not 
expected from the beginning. A product in area C is one that is called a 
"disappointing product as expected" because it is of inferior quality 
exactly as expected. This is the worst of all. Obviouc;ly, consumers buy 
products either in area A or R; in other words, it is important that they 
arc of high quality and low-priced. Products in area C and D arc not 
likely to be purchased again. 

In Fig. 2. the axis of abscissa shows whether an idea is good or had. 
while the axis of the ordinate represents consumer needs ac; high or low. 
A product in area Pis a hit because, as in VTR cameras with a huilt-in TV 
set, its idea is originnl and has met general consumer needs. A product in 
area Q is one that has become popular and common as in hccr wirh a dry 
taste, or one that has originally been targc!cd at rhis area as a popular car. 
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A producl in area S is one whose idea is original but does not sell much 
because it is designed to meet special consumer needs. However, it can 
move to area Ponce it is widely recognized and then meets potential 
consumer needs. A product in area R is of a minor importance_ 

In this article. the ~oal is products in P. Products that lack original 
ideas are imitations. and in the long run. they will degrade tht: corporate 
image of their manufacturer and reduce its market sh~re- If emphasis is 
placed on a narrow scope of consumer needs. high sales <.:annot be 
expected. 

Based on the foregoing studies. important points in product 
planning are summarized as follows: 

(I) To aim at high-quality products. However, evaluation of price 
should be included in the planning process because quality is evaluated in 
comparison with price. 

(2) Desirable are products that are novel and meet a wide scope of 
consumer needs. However. it should be noted that the scope cf consumer 
needs that they are designed to meet may be unknown because consumers 
may not perceive their own needs at first. 

It might be no exaggeration to say that, of the four important 
points, i.e .• identification of consumer needs, original ideas, high quality, 
and relatively low price, QC has been virtually involved only in high 
quality. In other words, the other three have to be addressed anew. 
Therefore, the following methods will be needed: 

(a) Method for identifying consumer needs: 
Needs that consumers can tell instantly when asked are no longer 

the focus of competition. How can such latent needs as "can be recognized 
only when one is told" be identified? Group interviews will be one of the 
solutions. 

(b) Method for developing concepts: 
Even if consumer needs are identified, how can a concept be 

developed that can meet their needs? Furthermore, the concept is 
required to be original. Idea development methods are needed here, too. 

(c) Method for determining the optimal concept (including price): 
Various products can be developed by making changes on a concept. 

Price has major effects on what concept should be used, so ultimately, 
there is no other way but to ask consurr.!rs. Conjoint analysis will be 
effective. 

Fig. I. Diagram of expectation and evaluation levels 
Positively evaluated after purchase 
Negatively evaluated after purchase 
Highly expected before purchase 
Least expected before purchase 
A: Product that is as good as expected 
B: Product that is unexpectedly good 
C: Disappointing product as expected 
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D. Disappointing product after all 

Fig. 2. Diagram of originality and ordinariness 
General consumer needs 
Special consumer needs 
Ordinary 
Original 
P: Hit products 
Q: Regularly popular products 
R: Products that do not sell 
S: Original products 

6. The seven product-planning tools 

Against the backdrop of necessities as described above, the seven 
prnduct-plann!ng tools have reen selected and combined. Fig. 3 c;hows the 
sequence of their uses, together with a recommended general product 
development process. Other traditional methods, including SQC, which 
can be effective when combined are also shown in the diagram. 

As mentioned earlier, this is not a perfect version. In addition, it is 
not necessary to use the seven tools exactly in the order shown in the 
diagram or to use all of them. It is enough to use necessary tools when 
one wishes to. The dogmatism of QC docs not suit a job like product 
planning that differs from company to company and from product to 
product. 

For example, we onen see a method whereby ideas are first 
presented, then screened through surveys. The subjective positioning of a 
product may be analyzed first, followed by surveys based on the result of 
such analysis. A clear product concept may naturally evolve without idea 
development methods and conjoint analysis. However, corporate product 
planners should standardize the sequence of planning processes, at least 
according to product classification, and keep in order the methods used. 

The outline of the tools is listed in Table I, and cletailcd descriptions 
will appear in the issues of next month and thereafter. 

Fig. 3. Flow of product planning and the seven tools 
< Development steps > 
Identification and study of consumer needs 
( 1) IJenti fication of needs 
(2) Verification of needs 
(3) Study of needs using product diagrams 
Establishment of a concept 
(4) Development of concepts 
(5) Testing of concepts and determination of the optimal concept 
Design, production of prototypes, and evaluation 
(6) Linkage of the concept with design 
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(7) Design 
(8) Production of prototypes and evaluation 
(I 0) Market test 
( 11) Production and sales plans 
( 12) Mass production and sales 
( 13) Study of market evaluations 

<P7> 
I. Group interviews 
2. Surveys using questionnaires 
3. Positioning 
Idea deveh:>pment methods 
4. I. Idea development check lists 
5. II. Tabular idea development methods 
6. Conjoint analysis 
7. Quality charts 
I. Group interviews 
2. Surveys using questionnaires 

< QC methods recommended for joint use > 
?? Affinity charts?? and ??linkage charts?? 
Multivariate analysis 
- Factor analysis and principal component analysis 
- Cluster analysis 
- Quantification method 
- Multiple regression analysis 
- Discrimination analysis 
- Multidimensional scaling (MOS) 
New seven QC tools 
- ?? Affinity charts?? 
- ??Linkage charts?? 
- Systematic charts 
- Matrix charts 
Various idea development methods 
- Brainstorming 
- NM method 
- Key needs method 
- Others 
Design of experiments 
Quantification methods I and II 
Quality function deployment 
SQC methods 
- Multivariate analysis 
- Design of experiments 
- Reliability engineering 
Multivariate analysis 
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<Related jobs > 
Gathering of various information 
- Opinions of customers and sales channels 
- Analysis of hit products 
- lnfom1ation from mass media 
- Information from specialized magazines 
- Surveys of the actual condition of consumers' lives and their use of 
products 
- Surveys of internal seeds of product planning 
- Surveys of external technological trends 
Study of technological development possibilities 
Assessment of economic efficiency 
Development plans 
Technological development 
Production planning 
Cost planning 
Sales planning 
Reliability planning 
Technological evaluation of prototypes 
Establishment of production technology 

Table I. Purpose and outline of the seven tools (P7) 

No. 
Methods 
Main purpose 
Outline 

Group interview 
To identify consumer needs - To examine what is needed 
- Consumer needs arc identified by having several (five to six) 
representative consumers freely talk about the actual condition of their 
lives and use of products, the features of goods which have disappointed 
them, and their requests regarding the products. 
- Group interviews do not cost much. 
- Group interviews can be applied not only to develop hypotheses but 
verify them qualitatively as well. 
- Group interviews represent a typical qualitative survey method. But 
care is needed when making preliminary plans, selecting participants and a 
competent moderator, and analyzing linguistic data. 
2 
Polls using questionnaires 
To verify consumer needs - To examine whether consumers truly need 
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- Replies are collected from a large number of consumers to quantitatively 
verify hypotheses developed through group interviews. 
- Opinions freely expressed by polls may provide unexpected hints. 
- Surveys using questionnaires are costly since several hundred replies are 
usually required. 
- Polls using questionnaires constitute a typical quantitative survey 
method. But care is required when determining questions and options for 
reply as well as linguistic expressions. 
- One must be precise in selecting target groups and sampling those who 
are surveyed. 
- Meaningful information can be obtained only through excellent 
analytical ability. In particular, multivariate analysis is suitable for the 
positioning and clustering of products as well as for factor analysis of 
customer satisfaction. 
- Questionnaires should be designed after the flow of analysis is 
determined. 
3 
Positioning 
To model the relationships among products - To examine the relationships 
with other products and identify possible niche markets 
- Relationships among products are clarified and examined by using data 
obtained through surveys and by plotting them in the product positioning 
map. The scale of evaluation along the axis of abscissa and the axis of the 
ordinate may be determined subjectively. 
- Generally, multidimensional assessment scores for several products are 
processed by factor and principal component analysis methods, and the 
average values obtained are used. Quantification theories Ill and IV and 
multidimentional scaling (MDS) are also useful. Cluster analysis can be 
used for classifying products. 
- A vacancy in the product positioning map means that there are no 
products that represent a concept corresponding to the vacancy, suggesting 
the possibilities of developing new products. 
4 
Idea development check list 
To develop ideas exhaustively and without omission 
- Osborn's checklist is a convenient way for planners to learn for 
themselves whether they have developed ideas exhaustively and without 
omission, and to give them hints on how to form diverse ideas. 
- The checklist comprises of nine major classifications: (I) Are there 
alternative uses for a product? (2) Can it be applied to other purposes? (3) 
How about modifying it? (4) How about enlarging it? (5) How about 
reducing it? (6) How about replacing it with something else? (7) How 
about re-arranging it? (8) How about reversing it? (9) How about 
combining it with something else? These classifications are subdivided 
into smaller items. 
5 
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Tabular-fomiat idea development method 
To develop ideas using tabular format - To develop original ideas 
efficiently 
- Various idea development methods are easier to use if put into tabular 
format. Several typical idea development methods are expressed in a 
unique fonnat. 
- The combination idea development method is one in which planners 
analyze the situation and attributes of issues and combine them to form 
new ideas. 
- The analogy idea development method is one wherein planners find 
solution" to problems by seeking analogies from the status of issues or the 
reverse situation thereof. 
6 
Conjoint analysis 
To optimize concepts - To establish the image of products in specific 
terms 
- Concepts are expressed by combining various product attributes, such as 
size, color, shape, material, functions, price, etc. What the attributes are, 
how they affect cor.sumer preference, and how they can best be combined 
are verified through experiments using consumers. 
- In case a product has many attributes, knowledge of the experimental 
design method is useful because levels of attributes are assigned using 
orthogonal tables. 
- It is desirable that concepts be assessed using a life-size prototype but 
usually it is difficult to produce one. Therefore, cards with illustrations 
and descriptions are prepared for each combination of attributes. 
- If characteristic values are evaluation scores measured in the form of 
continuous data, they can be stuci~ed by variance analysis, multiple 
regression analysis, and quantific .. ion theory I. 
- In general, ordered data (ranked according to preference) are used to 
model the usefulness of the attributes so that the order can be reproduced. 
7 
Quality charts 
To link concepts with design - To translate concepts into quality 
charact~ristics 
- A long way to go in the design process even if a concept has been clearly 
defined. In order to translate a concept into a specific product, we 
recommend making effective use of the quality function deployment 
method, particularly quality tables, more than anything else among the QC 
tools. 
- Use of quality tables enables translating clearly and successfully the 
results of studies hitherto made into design quality. 
- Previously, the relative importance of each of the required quality 
characteristics was not necessarily clarified. Conjoint analysis and other 
methods enahlc expressing quality characteristics numerically to a 
considerahlc extent, enhancing efficiency and accuracy. (Note: It is 
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difficult to determine all attributes precisely through conjoint analysis, 
and not all quality characteristics that should materialize the attributes can 
be clarified.) 

7. Conclusion 

In an age during which many emerprises devote all their energy to 
development of new products and hit products, we find an unexpectedly 
large number of firms that still use a planning system or method based on 
KKD: kan (intuition}, keiken (experience), and dokyo (determination). 
Meanwhile, strong opinion has it that traditional QC methods are difficult 
to know well. One solution is to introduce information equipment, but it 
will not solve the problem immediately. The author and his fellow 
researchers believe that they have more or less developed standard, 
recommended product planning tools and the sequence of their use in their 
own way, but we admit to being only 60% confident. We wish to 
improve the tools together with our readers in the future by verifying 
them through case examples, developing related software, and the like. 
We would be most pleased if the readers would take a long and 
understanding view of our trials and errors. 
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SEVEN TOOLS FOR NEW-PRODUCT PLANNING 
--- Integration of TQM and Marketing 
Noriaki Kanda 
Professor 
Business Administration Department 
College of Economics 
Seijo University 

I. What are the seven product planning tools (P7)? 

On June 25 last year, the First TRG Symposium was held under the 
sponsorship of the Union of Japanese Scientists and Engineers (JUSE). 
The TQC Research Group (TRG) was organized at the initiative of JUSE 
and consists of young and middle-aged researchers. Under the leadership 
of Yoshinori Iizuka, Assistant Professor at the University of Tokyo, it 
aimed at researching a new form of TQC. Its research covers methods 
for implementing TQC, strategy and policy management, reliability, 
process control, and the like. Its working groups include one for product 
planning and marketing, for which the author serves as manager. The 
other four members of this group are (in alphabetical order): 

•Tsutomu Konno, Systems Design Institute 
(then Yamaha Motor Co., Ltd.) 

•Shinya Nagasawa, Ritsumeikan University Faculty of Business 
Administration 
(then Asia University) 

•Tadashi Ofuji, Tamagawa University Faculty of Engineering 
•Shinichi Okamoto, Tokyo University of Information Sciences 

Faculty of Business Administration and Information Science 

Based on studies of mar!~eting, the working group aimed at making 
effective proposals on the issue of product planning, an area in TQC that 
many hope will be strengthened or restructured (but is difficult to 
accomplish under the present circumstdnccs). With this aim, the group 
engaged in open and heated discussions from month to month. Even 
before the group was organized, though, the a11thor intuitively felt the 
futility of merely proposing theoretically effective methods for product 
planning at random. The author then presented the original version of the 
current seven tools at closed sessions of the TRG workshop. His reasons 
were: 

(I) Marketing methods are unfamiliar to people not only in the 
technological field but in the clerical field as well. 

(2) Marketing methods cannot be used effectively unless limited to 
representative examples. The same applies to statistical quality control 
(SQC) methods. Even a small number of marketing methods can have 
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full impact, and the author wants to make them much more effective than 
before. 

(3) It is easier to propose methods by arranging them in sequence 
together with product planning processes than to list them at random. 

Thus the working group started with the author's original version. 
While following the example of the seven QC tools (Q7) and the new 
seven QC tools (N7) which senior researchers assembled, the working 
group collated the original version into seven tools. After lengthily 
discussion, the group finally completed the "Seven Tools for New-Product 
Planning" and called them simply P7. Discussions were quite arduous, 
and it was not easy to settle on the seven tools. Criticized by, or receiving 
suggestions from, people outside the group, the working group considered 
the tools several times over. Fig. 1 shows the final version of the seven 
tools. 

The term "product planning" used here is not a concept that 
embraces the entire process of product development, rather it refers to 
part of the sequence, from finalizing a product concept and relaying it to 
the design process. As shown in Fig. I, P7 is roughly divided into the 
following four groups: 

(I) Survey methods for identifying what consumers need and want 
and also determining the direction of product planning in qualitative and 
quantitative terms. They include (a) group interviews, (b) surveys using 
questionnaires, and (c) positioning analysis. 

(2) Idea development methods for developing original and 
attractive concepts. They include (d) an idea development check list and 
(e) the tabular-format idea development method 

(3) Optimization methods for determining the optimal concept that 
will meet the expectations of consumers while maintaining a balance 
between price and quality. They include (f) Conjoint analysis 

(4) Linkage for connecting finalized concepts with design. They 
include (g) quality charts. 

Descriptions of each method are given in literature (2) and (3) 
listed in the bibliography. Refer to literature (4) to be published this 
autumn for more detailed descriptions. The author does not intend to 
explain these methods roughly and hastily in this article because the 
description of most of them requires a considerable amount of space. 
Unexpectedly, P7 was well received at the TRG Symposium last June. 
After that, the author explained it in the above-mentioned literature and it 
was exposed to the eyes of many readers. Meanwhile, the author gave a 
lecture in many places as part of his efforts to publicize it. In ahout a 
year, he explained it before 16 lecture meetings and symposia held at 
societies, associations, companies, and universities, including the Quality 
Month lecture meeting at Kobe in November 1994 and the meeting of the 
Japanese Society for Quality Control in Tokyo in May 1995. Although he 
feels that there is still a long way to go, the author deeply appreciates the 
support given at these meetings and symposia. 
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Since a number of arguments and questions arose during this 
period, the author wishes to sort them out in Section 2 and make them 
serve as a basis for further development of P7. In addition, the current 
trends and future outlook of P7 are described in Section 3. 

Fig. I. Outline of the seven tools for new-product planning (P7) 
Surveys 
(a) Group inter\'iew 
(b) Survey using questionnaires 
(c) Positioning analysis 
Idea development 
(d) Idea development method I: Idea development check list 
(e) Idea development method II: Tabular-format idea development 
method 
Optimization 
(f) Conjoint analysis 
(g) Quality chart 

2. Topics and studies of P7 

In this section, using a Q&A format, the author wishes to answer 
the several questions that were posed at the lecture meetings and symposia 
and also make supplementary comments. 

(1) Do persons in the technical field lack an aptitude for planning? 
As Mr. Kuniaki Takashima of Isuzu Motors Ltd. points out 

regarding this, persons in the clerical field are good at market research, 
and when in charge of planning they are able to make clear assertions on 
the basis of consumer data. By contrast, person.i in the technical field 
inevitably tend to regard matters from the standpoint (moreover, the 
current level of technology), rather than from the viewpoint of 
consumers. It may be unavoidable that their first thoughts turn to 
whether they can r.1ake a particular product, or can achieve a 
technological breakthrough, and if a particular experiment is difficult. 
These long-standing habits are hard to shake off even if they are currently 
away from the job of research and development or design. Moreover, 
many of the manufacturers in Japan have competed in terms of how 
excellent products they can proJuce and how quickly they can produce 
them rather than in terms of marketing skills. As a result, they have 
given priority to technology in planning. They have only recently started 
to place emphasis on bold and novel ideas. 

When the author talks with company employees in clerical positions 
or students majoring in liberal arts, he feels that because they are what is 
known as scientific or technological experts, they are broad-minded and 
have a wide range of freedom in their personality. They are also sensitive 
to the socioeconomic trends and good at communicating with others. In 
addition, they are fashionable and have a strong desire to eat tasty food. 
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This is partly because they include a relatively large number of women. 
For their part, persons in the scientific and technical fields do not care 
about their plain and stained clothes if the author is allowed to generalize 
in describing them (the author understands them quite well because he. 
too, somewhat feels that he was fom1erly one of them). They are also 
satisfied with a students' dining room or family restaurant. In addition. 
they lack sensitivity and ideas. anci they have a feeble sense of living and 
being part of society. 

Fig. 2 describes the types of company employees according to age. 
sex, and professional field though the descriptions may be rather extreme. 

If planners at a company consist only of (a) middle-aged and old 
persons, (b) technology-oriented persons, and (c) males, the company had 
better reconsider such a personnel arrangement as soon as possible. This 
may not apply lo every product, but will clearly serve as a criterion. 
Making things that make the utmost of the sensibility of the times starts 
with creation of a planning environment or organization. 

Fig. 2. Types of company employees 
Clerical field 
Middle-aged and old 
Technical field 
Young 
Female 
(Word-dominated types) 
Snappish 
(Introverted types) 
Reserved and hesitant 
(Flexible types) 
Loose and slack 
(Curious types) 
Excited 

(2) P7 includes SQC methods. Can a person not understand it 
unless he or she majored in science and technology? 

The question represents groundless anxiety. Actually, students at 
attending the seminars at which the author spoke major in liberal arts. and 
all of them have analyzed the results of surveys using questionnaires via 
the multivariate analysis method that reputedly is so difficult. The 
regularly use such means as multiple regression analysis, quantification 
methods I and II, and factor analysis, and have become quite popular. 
Positioning analysis is also easy for them. No instruction has been given 
in conjoint analysis but it will not be difficult for them. However, it is 
generally hard to make them fully understand these methods through 
numerical formulas. It is also essential to make all calculations using 
computers so they can more readily grasp these methods <this also applies 
to students majoring in science and technology). In short. one need only 
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to educate students carefully and earnestly. Too. since it is more 
important for students to master to fully understand these m~thods. it is 
advisable to give them comprehensive training by encouraging the writing 
of a report or thesis on the subject they have surveyed and examined by 
them~~lvcs. Studies often used in liberal arts, such as bibliographical 
type. are all but useless in this kind of training because most of them 
result in were desktop theory. 

Persons who have majored in science and technology. particularly 
those who learned SQC methods accurately, are especially, quick in 
comprehending these methods. But it remains as a task of a different 
dimension to recognize the standpoint of consumers, and to make surveys. 
analyze the results, and develop ideas using the language of consumers. It 
is unavoidable that they have not frequently conducted qualitative and 
linguistic processing and analyses. 

As mentioned earlier, planners must have a wide range of abilities. 
It is not desirable that their skills be limited to particular fields. As 
applicable to the previous item (I), when arranging planning personnel, 
those who have specialized in liberal arts or technology should be 
numerically well balanced. 

(3) Should P7 be applied only to planning new products? 
Needless to say, P7 is effective in planning new products, and it was 

originally developed for that purpose. The question remains as the 
whether it can be applied to planning products by improving existing 
ones. When it comes to product planning, there are not only cases 
wherein new products are developed; there are also many instances of 
planners wishing to improve existing products, as a means to differentiate 
them from those of competitors . If the author states his conclusion, the 
obvious answer is yes. However, methods generally used would be 
different. For example, Sharp Corp. became famous for planning unique 
new products, but the firm's efforts to improve existing products also 
deserve praise. The company quclescs a questionnaire in the package of 
each of its products and seeks guidelines for improvement by developing 
portfolio-evaluation models in relation to customer satisfactions levels 
through multivariate analysis. This approach represents quantitativ~ 
analysis that stresses not group interviews but surveys using 
questionnaires. Planning products by improving current models is 
characterized by easily evaluation in specific terms because the products 
arc already in existence. In this kind of planning, quantitative methods 
such as polls using questionnaires, positioning analysis, and conjoint 
analysis would be more effective. 

As for concept development, idea development check lists in which 
planners can start evolving an idea on the basis of products or 
technologies plus the seeds concept development method, which will he 
mentioned later, provide valuahlc hints for improvement. 

(4) Is P7 only for the manufacturing industry? 
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There is no such intention. The reason the author calls P7 tools not 
only for manufactured-product planning hut also for product planning is 
that he intends to make P7 applicable. as well. to planning in the service 
industry (one in which planners do not say "manufactured-product 
planning"). For example. when plann_ers at a restaurants develop a new 
menu. those at a department store plan toward creating a place with a new 
image. or those in an insurance company plan their new • they 
start by conducting group interviews in which they listen to assorted 
opinions and ended by detem1ining the direction of planning through 
surveys using questionnaires. A series of the methods they use can 
produce results without fail. 

Idea development methods provide planners with novel ideas, and 
conjoint analysis lead them to make optimal decisions that meet the 
expectations of customers in tenns of balance with price. 

(5) Is P7 suited for consumer goods but not fit for producer goods? 
Many producer goods are supplied on the basis of orders placed by 

companies and the anticipated number of orders. In mch cases, there is a 
tendency that such exploratory methods conducted in a vague situation, as 
group interviews become unnecessary. This tendency does not pose a 
problem with, however. It is not economical to think that such methods 
will or should accomplish everything. Systematic surveys using 
questionnaires on consumer assessment of products and their levels of 
satisfaction with service systems provide valuable f ecdback for further 
improvement. Moreover passive companies that merely wait for orders 
cannot adapt to today's rapid economic changes and will be weeded out. 
Enterprised must continuously develop technologies and actively marke~ 
products based on original ideas. To that end, idea development methods 
are extremely helpful. Conjoint analysis may be somewhat difficult to 
conduct, as 1t demands customer cooperntion. But information on how 
the consumer gauges the balance between qual!ty and pricing that have 
been examined and proposed to them is extremely important. Thus such 
cooperation should be sought by all means. 

(6) Is P7 unnecessary for small- and medium-size enterprises? 
More than 90% of all firms in Japan arc small- and medium-scale 

operations, and it is well known that these companies arc brimming with 
original ideas and more vigorous than large enterprises. In general, 
though, small- and medium-scale firms do not have estahlished planning 
methods. Jn extreme cases, th~y plan their products solely on !he basis of 
the personal skills of their president or a limited numhcr of employees. 
A president full of original ideas is fine, of course, hut companies like his 
should have an estahlished system featuring employees capahle of planning 
products. If not, they arc apt to face a crisis regarding survival, even 
bankruptcy. should an emergency arise. 

The problem is, that SQC methods must he used. A person should 
not he daunted hy them. Rather, a person should start with what he can 
do and confirm the effectiveness of these methods first. If one hecomcs 
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willing to use more of them and is aware of the need for the entire range 
of SQC methods. he may wdl start to gradually increase the number of 
SQC methods practiced. It is recommended that first of all. a firm applies 
development methods that will bring instant results. Likewise. QC circle 
members start by learning about only Pareto diagmms and characteristic 
diagrams. two of the tools that comprise Q7. then use the other tools one 
by one. The author hears that recently they have used many example of 
N7. He hopes that planners will not be hasty when using SQC methods. 

(7) Can P7 be used for business planning or sales planning? 
Because of their nature. fonnulatius corporate business strategy 

clearly is beyond the capacity of the P7 methods. but depending on the 
nature of planning part of them can be applied. For instance. when a 
company plans to engage in a new business undertaking, market research 
is necessary to assess how promising the endeavor is. Thus consumer 
surveys using questionnaires are indispensable. Positioning analysis is 
helpful in examining the relationship between the finns new business and 
existing business as well as between its new business and the businesses of 
other companies (it need not be quantitative). Idea development methods 
are also useful in creatir.g unique businesses. 

Because advertising planning is similar to product planning. gro11p 
interviews, idea development methods and conjoint analysis enable 
planners to make original and optimal plans. Polls using questionnaires 
are needed when conducting studies on basic product images. Similar 
tactics can be applied in sales planning but. traditionally. planners base 
their work mainly on past experience and do not practice basic analytical 
methods. P7 enables planners to be objective and view things more from 
the standpoint of consumers. Group interviews involving consumers, 
retailers and wholesalers are effective. Depending on which of these 
methods are more easily accepted, conjoint analysis can be applied. The 
author hopes that such means as surveys using questionnaires and 
positioning analysis will be practiced faithfully. If by practicing SQC 
methods (or, rather, multivariate analysis) one becomes able to discover 
the relationships among various data, grasp factors objectively and make 
forecasts, he will receive enormous benefits though it may be difficult to 
master the methods. 

(8) It would seem to cause a lot of trouble if all the tools are used in 
this order. 

It is only natural that a certain amount of time, money and lahor be 
applied. New costs arc incurred because what should have been done had 
been neglected. This is similar to a situation in which companies 
undergoing an examination for the Deming Prize have trouble in 
documentation work. However, once these tools arc systematized in a 
decisive manner and experience repeated use, planners come to 
understand which of the tools arc unnecessary and revision or 
improvement for their company. In this manner, a truly effidcnt 
planning system can he established. Once it is, there will he fewer and 
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fewer irrelevant products, and this decrease will be of great help in the 
long run. This is similar to a sil1Jation wherein. though the introduction 

~ ~ 

of QC is troublesome al first. it lowers the number of defects. raises 
cffickncy and cuts costs. The seven tools should be applied in as many 
ways as possible. Just as it is ahsurd to say that QC a~tivities cannot be 
called such unless all s~vcn QC tools arc applied. no problem will arise if 
a firm uses only the tools that suit its needs.. Excessive standardization 
should be avoided. As previously stated. the application of methods have 
great latitude depcuding on what the tools arc used for. The same applies 
to the sequence of their application. There is also a method in which the 
direction of planning is detennincd through a subjective and rough 
positioning. For example, the "in the beginning there was an idea" 
principle applies to the seeds idea development method described below. 

The author and his colleagues' proposal for P7 can be compared to 
a restaurant, where a recommended full-course dinner is available while 
at the same time various dishes are offered a-la-carte. The author and his 
colleagues sincerely hope that their intention will not be misunderstood. 

3. Present and future of P7 

3.1 Publication 

The author is in the midst of writing a text tentatively titled "Seven 
Tools for Product Planning - Tools for Developing New Products," The 
work is slated for publishing by JUSE in late October. Co-authored with 
the four researchers listed earlier, it was originally intended as a text for 
use at seminar mentioned below, but the author decided to publish it for 
general readership in order to meet many and diverse needs. He solicits 
flank comments on the book. 

3.2 Seminar 

The Seminar on the Seven Tools for Product Planning is scheduled 
to take place at JUSE's Higashi Kocnji building in Tokyo on November 21 
and 22, and December 21 and 22. Its program consists of: 

November 21 
Introduction 
Group interviews 
Surveys using questionnaires 

November 22 
Positioning analysis 

December 21 
Idea development methods 
Conjoint analysis 

December 22 
Quality charts 
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Case studies 
The program was designed so that those m attendance can master 

the seven tools in four days. Participants will practice most of the tools 
and instruction will enable them to learn how to apply the tools by 
themselves. Personal computers will be used particularly for learning the 
quantitative methods of positioning analysis and conjoint analysis. No 
complicated computing is necessary. Preliminary knowledge of SQC 
methods is welcome but is not required. The seminar is therefore suitable 
for a wide variety of planners from departments ranging from plar.ning 
and research to R&D and design. It also welcomes persons who majored 
in liberal arts during college. The seminar will offer solutions for 
planners who cannot read the intention of consumers, develop good ideas, 
plan new products making the most of accumulated technologies, or 
decide how to balance between price and quality. 

If possible, the author wishes to develop many case examples 
together with seminar participants from companies, and make the methods 
more effective and solid. The cooperation of participants will be deeply 
appreciated. 

For a detailed schedule, direct inquiries to Business Division I at 
JUSE. 

3.3 Software 

In addition to seminars and texts. the author and his colleagues 
place importance on personal computer software. Today, even if a P7 
tool is convenient, it is unworkable without the availability of easy-to-use 
software. Considering that planning itself presents a battle with time and 
that not all t>lanners are good at certain methods, it becomes highly 
important to establish a system that anyone can use easily and 
conveniently. 

This, however, represents an enormous issue and remains as a 
matter for resolve as the author writes this article. He wishes to discuss it 
in more detail on another occasion. 

3.4 Japanese Society for Quality Control's "Product Planning Study 
Meeting" 

TRG had conducted research on P7. In order to make it more open 
and promote research on a wider scale, the author applied to the Japanese 
Society for Quality Control for estahlishment of a "Product Planning· 
Study Meeting," and the application was accepted (he now serves as 
manager of the meeting). While making P7 its central research theme, 
the study meeting intends to discuss various product planning methods, 
techniques, and case examples without sticking to P7. Currently, the 
meeting has as many members as its needs, but guest speakers who can 
present case exampks related to product planning (not limited to P7) arc 
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most welcome. Those who wish to speak at the meeting are requested to 
contact the author (address and phone number listed at the end of this 
article). 

3.5 Seeds idea development method 

The "seeds idea development method" is an original means that the 
author recently developed in his study on the basis of hints received from 
his lecture meetings. This method is most suitable for companies that 
wish to apply their original technologies to products other than existing 
ones. or those which have acquired new unexpected technologies and wish 
to know how to make the best of them. At first. the majority of idea 
development methods came from marketing research in America. thus 
few are technology oriented. Traditionally. many Japanese product 
planners have been those who majored in science and technology. This 
discrepancy may pose one of the problems for product planning in Japan. 

Our seeds idea development method was first announced at a recent 
research presentation meeting and fortunately was well received. The 
author recommends it because. in principle. the method is not so difficult 
and systematically provides a large number of ideas in a short period of 
time. Ideas thus obtained are examined by measuring customer needs 
through group interviews and polls using questionnaires, and as a result. 
planners can gain good prospects for product planning. This differs from 
the recommended orrer of using the tools, but there is no problem 
whatever. The method is also highly effective when planners wish to 
make the most of their finn's original technology after the direction of 
planning is determined based on surveys. Grounded on idea development 
check lists and the analogy method of tabular-format idea development, 
this seeds idea development method works to combine with other 
technologies or replace them with something original. It enables planners 
to obtain more than te.1 'imes as many better (or original) ideas than when 
they think vaguely. More detailed explanations arc available in (4) and 
(6) listed in the bibliography. Readers who wish to obtain copies of these 
books promptly are asked to contact the address given at the end of this 
article. Their copies, plus additional information, will be mailed. 

4. Conclusion 

Few of the P7 tools the author and his colleagues propose arc novel. 
Actually, the author has received criticism from such a viewpoint. 
Originally, however, these tools were developed because they arc either: 

- Easy to use, 
- Effective, 
- Already well established, or 
- One the author hopes to sec widely used in the future. 
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And the author finnly believes that they will be powerful as a whole. 
What is required today is not "novel methods" but "effective methods." 
It should never become a subject that academics research for the sake of 
research. One reason that, strangely, no comprehensive proposal like P7 
has existed in Japan's marketing circles seems to be that many of the 
marketing researchert: fail to recognize any problem even if product 
planning methods are not put together, because companies conducting 
product planning properly arc dcing very well. The author is afraid, 
however, that such a easygoing way of thinking may not be able to 
prevent the appeal of Japanese companies' products from declining in 
world markets. 

The author hopes that further advice and support will he given to 
his and his colleagues' research activities. 

The author's contact: 
Seijo Univ rsity Faculty of Economics 
6-1-20 Seijo 
Setagaya-ku, Tokyo 157 
Phone: (03) 3482-1181 
Facsimile: (03) 3482-3560 
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Accounting TQC and Management Planning 

Management Planning and Accounting. In the realm of manage
ment, accounting operations play a more powerful rol~ than is 
immediately obvious. In the normal course of events, accounting 
professionals interface with other departments of the company in 
critical situations demanding leadership and negotiation skills. 
Doing more than creating the company's business plan, the account
ing department performs calculations concerned with profits and 
losses and the capital needed for sales plans and production plans. 
These calculations are the basis for adjusting sales, production, or 
long-term equipment plans as well as for deveioping capital plans. 
From this, we can conclude that the accounting function is broader 
than regulating money. 

Manufacturing has enjoyed superior status in Japanese society 
since the Tokugawa period (1603-1867) and the association of the 
abacus with commerce. This relationship persisted throughout the 
militarization of Japan's economy from the Meiji restoration in 1868 
through World War II, continuing into the postwar period, when 
production remained top priority. The commercial foundation of 
Japan reflects the superior social position of the samurai warrior 
over the artisan. In postwar Japan, as companies recovered their cap
italization, thdr financial positions improved and accounting 
c!1anged. No longer the domain of merchants, accounting assumed a 



central position in business management by its identification with 
the new business "samurai" class. 

Accounting's central role in the postwar years l~ter gllve way to 
a supporting role. However, the financial manipulations required by 
the yen's appreciation have reversed that trend. While tr.is book 
does not examine these issues, I bring them up to illustrate the 
importance of accounting. 

Today, accounting occupies a primary position in business oper
ations and management planning. This makes ac~ounting important 
in the deployment of TQC and the development of business plans. 
The view that restricts accounting TQC to"0ffice work QC" is nei
ther true business management nor tn•::: TQC. 

Since business plans begin with sales plans, we will discuss 
how to develop sales plans with an accounting petspective. 

Understanding Your Company's Position in the Marketplace. The start
ing point for both sales and business plans is obtaining accitrate data 
about your company and the marketplace. We all know this. Let's 
consider the function of TQC in accounting for this stage. 

Understanding your company's state. In practical terms, a 
company's economic survival depends on sales. It follows that sales 
are the source of the profits and losses that ultimately express the 
state of a business. Thus, any meaningful business pl<ln must 
address sales. vVhile other accounting books e;~haust the discussion 
of profits and losses, we will examine matters relating to sales, a 
topic generally not addressed directly. 

An accounting department obtains its sales information from 
budgets and financial analyses, while a sales departrncnt views the 
situation from a different perspective. At some point, the approaches 
of both should coincide in order to <lchieve the goal of increased 
sales. A sales department employs certain themes as it promotes 
TQC during the development of a sales plan. The acco11nting depart
ment, as the foundation for marketing, must be aware of the other's 
perspective. The following are po:nts both accounting 11nd sairs 
departments must understand and agree on: 

1. Decisions should not be: based on changes in the gross 
salr figures. Instead, sales should be classified by 
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product and sales trends. Based on these trends, esti
mates of a product's lifetime can be made and seasonal 
sales variations previously undetected can be found. 

2. Decisions should be made for different produc.t classifi
cations (i.e., machinery) to determin~ whether new or 
secondary products (i.e., accessories and related con
sumer products) should be added to the primary prod
uct line. Sorr.etimes, to simplify calculating costs and 
the delivery of finished products, these new or sec
ondary products are not considered separately. Failure 
to do so, however, makes it difficult to position a com
pany in the marketplace. For example, if sales efforts 
focus only on primary products, business activities may 
be inefficient. Logically, sales trends in new or sec
ondary products improve our ability to anticipate 
trePds in the primary product. 

3. vVhen considering sales in terms of individual products, 
we should be interested in how retailers display the 
product and their sales trends for each shelf. We should 
compare our products to those of different manufacturers 
displayed on the same shelves (i.e., in terms of packaging 
and price range). Display managemi:nl is important and 
will be discussed with the ABC's of product structure 
analysis in the Pareto er.art section of Part IV. 

4. Don't just examine aggregate sales or the total units sold 
at the end of the sales period. Analyze market share and 
inventory as well. This means knowing how to handle 
data and make graphs. 

5. When examining the sales of a company that produces to 
order, do the following: 
• Classify the work orders by product (i.e., electrical, 

automotive, machine tool). 
• Check product shape and weight, and whether the 

d~sign is amended. 
• Look at the production time - estim'1ted and real. 

This informahlm is needed to prevent defects during 
mass production and sales. Note the exact number of 
adjustments made (1) between order and delivery and 
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(2) after delivery. Any problems (e.g., with ordering 
<:onditions, estimates, process control) should be ad
dressed at this stage. 

Use this information to revise your view of the market trends 
and the technological and sales characteristics of your company. 
Clarify the future direction of the business - whether it is expected 
to expand or contract - and the reforms that should be made. 

Understanding the marketplace. Determining the true state of 
the marketplace and your company's position in it is an important 
step in setting sales plans and business goals. 

Small and mid-size companies that lack a staff specialized in 
market surveys, however, often make sales plans using esti1nated tar
get values and achievements decided at the whim of the sales depart
ment. Sometimes plans and target values are decided on the basis of 
the knowledge and experience of the company's top management. 

There are drawbacks to these methods. Judgments made by the 
sales dep3rtment alone tend to be short-sighted and defensive in 
their treatment of survey results and sales planning. Plans made uni
laterally by top management tend to be overly optimistic or to rely 
too much on achieviag the goal by working harder. 

This is where the accounting department comes in. Accounting 
is in a position to understand management's goals as well as obtain 
objective data. It can fill a real need within the company, taking an 
active planning role by cooperating with both the sales department 
and top management. Let's examine some points regarding surveys: 

1. The accounting department can obtain valuable infor
mation through its contacts with financial institutions, 
economic organizations, and government agencies, as 
well as with certified public accountants and tax special
ists. It should obtain data from its own and other 
regions and industries in order to make comparisons to 
its own company. 

2 Economic reports pubiished periodically by regional 
governments and financial institutions often crmtain 
gr~phs with information that your company can use to 
determine market trends. 

3. (ntcrpret:ng and evaluating economic and financial datil 
is probably the most conventionC1i role for <111 accounting 



department. Utilize this position by having the depart
ment regularly make and distribute graphs and tables 
based on company data. 

4. A word about "official" statistics: Many official statisti
cians use graphs to show price trends and the state of the 
econo1ny compared to the same month last year. 
Companies should be cautious about using this method. 

Graphs that compare activity in a given month with the same 
month of the previous year are useful if the environment reflects 
only seasonal variations. If this is the case, these graphs can help 
companies to infer steady trends in business or sales. If the environ
ment ha.; been changing, however, these graphs may yield deceptive 
data. The following example illustrates why: 

A retail store had been expanding steadily until a competing 
supermarket appeared. The result was a decline in sales that forced 
the store to concentrate on maintaining profitability rather than on 
recovering its sales position. However, the sales curve of the past 
year showed no apparent decline. While management found this 
reassuring, a long-term view revealed falling sales and a rapid dete
rioration of the store's position in its region. When the economy or 
environment is changing, a simple time-series graph is more appro
priate. In this case, a clear picture of sales trends was obtained by 
usir.g a three-year Z chart (see Part IV). 

Official statistics, of course, often are not broken down suffi
ciently and sometimes are late. Always examine such statistics in the 
light of your own standards to determine their usefulness to you. 
Official statistics may have as much to do with your company as 

. National Weather Service forecasts have to do with predicting the 
weather from the glow of the sunset on a mountain peak. 

Setting Management Objectives. Management goals have two 
basic components: the quantitative position (or share) and the quali
tative position (quality, price, or brand recognition) of the company 
in the nnrket. These positions describe the company - its symbolic 
goals and ~h•'. profit goal required to make the company a going con
cern. While th~ two are closely intertwined, accounting usually 
stresses the second goal of profitaLility. In today's economy, how
ever, the first goal of distinguishing a company from its compe~ition 
is actually more fundarr.ental and for-reaching. 
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This continuous process is called "policy management" in TQC. 
The methods used for setting goals should clarify the following: 

•Which product 
• Which price range or class (i.e., large, medium, small or 

deluxe, regular, economy) 
• Wh;ch market (i.e., national, regional, in a certain indus

try) and how large a market share you need ~o have the 
number one position; how long it will take to attain 
your objective in quantitative terms. Based on these fig
ures, set specific mid-term, long-range, or yearly objec
tives for each product, for each region, and for each 
period. Use them also to devise specific yearly policy 
plans for each department. 

To reiteratP, a small or mid-size company will express its sales 
objective anct profit objective relative to the previous year. The 
accounting department plays a role in adjusting and coordinating 
plans such as sales or management plans to meet these objectives. 
This can be called Management by Objective (MBO), in which a plan 
follows straight from objectives or an accounting-led method. The 
TQC planning process has to begin with objectives b<1sed on data 
that reflects the situation realistically. Being the providers of this 
accurate data pl<1ces the accounting department in a leadership role 
and, therefore, in a positif'n to foster TQC in management planning 
during the planning stage. 

Ever1 small and mid-size companies that cannot spare the per
sonnel to carry out elaborate data collection and establish policies 
can introduce TQC, make sure top management understands the 
TQC philosophy, and then gradually put it into practice, beginning 
with devising a plan. The improvement methods will be made clearer 
by addressing questions of organiz<1lion, procedure, and personnel. 
In sum, "haste makes waste." 

Personnel issues should be handled by responsit)e people in 
the accounting department. Management plans should be devel
oped in accord with clear company polices to train people to serve 
the company in the future. In some instances, small companies will 
benefit from the assistance of an outside consultant or a tax accoun
tant. Even in these cases, however, it is vital for management to 
understand and make decisions based on the TQC approach to man
agement planning. 



Although planning is more the responsibility of a first-class 
businessperson than the accounting department, the latter plays an 
essential staff support role in this proce~s. This is the meaning of 
accounting TQC 

The Operating Budget.. Management planning re -luires develop
ing yearly operating plans based on the mid- and long-term goals of 
the business. These business plans are quantified in dollars in a bud
get, according to which activities of the operating plan are deployed. 
Therefore, controlling the budget is a computational system to man
age all company activities and achieve the operating plan. 

I am concerned chiefly with the profit-and-loss part of this 
system. A general outline of the budget system is illustrated in 
Figure 3.1. 

Recently financial manipulations have become important in 
accounting departments and their operations. This might appear to 
differ qualitatively from management planning, especially budgeting. 
;,s a practical matter, however, this type of financial manipulation is 
not a serious problem for accountants. Sillce such financial manipula
tions arc not related to TQC, they will not be addressed here. 

Personnel exrenses in the sales department. The foundation 
of all sales activities is people. People have built the distribution sys
tem and expanded the organiz3tion, particularly with the gradual 
increase of communication in sales. Budget costs related to people 
are called personnel expenses. These are not the same as the labor 
costs that include the cost of operating manufacturing equipment 
and maintaining office personnel. Sales personnel have great strate
gic importance, because if their activities are not carried out, com
pany operations cannot be performed. A sales department's 
personnel cost~ are not simply labor costs; they can be evaluated 
only in relat1011 to a company's annual sales anri profit figures. 

Nothing is more important than this type of personnel cost. 
Although saies personnel costs are placed under the category of 
sales expenses, they actually should be calculated i1nd evaluated 
sepa :-a tel y. 

Overall pcrso1111d costs slzo11/d be disrnssed in a budget. These per
sonnel costs c;hould be broken down into individual salaries, bonuses, 
allow;inces, awards, and so forth. 'vVe should pay attention to the 
method for anzl!yzing these expenses. Here are sorrie guidelines: 
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• For determining market conditions. nothing is more 
import.1nt than visiting customers. This increases sales 
and is worth doing even though increasing the number 
of sales calls decreases the orders/ sales ratio. In other 
words, efficiency declines. 

• Trends in products and competitive n:~arketing strategies 
become apparent when your competition i~ more suc
cessful. Therefore, understanding these trenris is impor
tant. A philosophy is needed that aims at bee Jming more 
competitive even if you have lost the first few rounds. 

• Acquiring new customers is the most significant way to 
expand the market and increase market share. The num
ber of new users is more important than the dollar value 
of the orders received. 

The qualifications of your sales staff are more closely related to 
experience than is the case for other professions. Individual experi
ence and human relationships play an important role in operations 
and cannot be described fully in operations manuals. This situation 
differs from that for a company's manufact:iring personnel and 
means that marketing performance cannot be evaluated by sales 
alone - the value of experience must be considered in the personnel 
budget beforehanJ. 

The Japanese tradition of seniority is very strong. In fact, many 
companies have a compensation system that parallels the seniority 
pay and is calculated directly on the basis of sales. I believe that 
insofar as the accounting personnel, with their skills in calculation, 
understand the theory of executive compensation, the marketing 
personnel will have strong il'centives for achievement. 

Training expenses. Another importunt topic related to person
nel is training and training expenses. Although all textbooks stress 
the importance of training, the time and expense it calls for are often 
cut during the budget-making process. This is because the personal 
benefits of training have been stressed and training relevant to com
pany operations, such as using manuals to teach operating tech
ni.1ues, has been neglected. Therefore, the accounting department 
should be rin advocate for the personnel and training departments 
during the budget-making process. 

Choosing a method is one of the important characteristics of 
TQC. TQC places a high value on all C'spects of training, including 
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teaching the TQC method. Therefore, training cxpenc:es have a cen
tral I-lace in the accounting TQC ~business plan~ budget process. 
Underst<rnding TQC's philosophy and method of implementation, 
rather than its form, is most iillportant for improving accounting. 

In Part !II, we will discu'js training in the accounting depart
ment. 

ResParch and development expenses. Selling new products is 
the mo~.t 11~portant strategy for producing continuous growth in a 
going ron ... ~ern. The importance these days of improved research and 
development of new products goes without saying. Recently, a busi
ness newspaper reported that even companies not seriously affected 
by the economic change;,, brought about by yen appreciation have 
greatly increased their R&D spending. 

TQC has evc.lved from a narrowly foc..1sed rationalization 
movement and a QC circle movement striving to reduce costs to a 
Q~-based approach to research and development. These changes 
have promoted TQC in accounting and made R&D expenses a natu
ral domain of accounting. 

Plans are made and budgets are controlled by project in R&D 
expenses. Cost-effectiveness analysis and other methods that mea
sure results and efficiency thus play an important role in making 
budgets. 

R&D expenses and budget-making considerations. Research and de
velopment costs are all costs related to current production and other 
kinds of research and develotJment. These costs are divided into 
basic research, applied research, and new product R&D. Accounting 
has a role to play in analyzing experiments as well as resear-:h and 
c;evelopment work relev~nt to accounting. This holds true not just 
for tax law but for maintaining the advancement of R&D program 
development. 

Three aspects of R&D that should interest the accounting 
department are: 

1. The course of R&D guided by the long-term business 
plan. 

2. The systematic arrangement of R&D using characteristic 
diagrams and other methods. 

3. The issue of whether the marketing departmC'nt shouid 
help draft the R&D budget. 
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Mapping R&D costs. Guidelines for making financial tables for 
research and development expenses call for separate entries for 
"general management costs" and "marketing costs and general mar
keting costs." Two reasons for this separation are tax law and the 
continueu growth of the company. 

Categories for these financial tables include personnel costs, 
materials costs, the depreciation cost of real fixed property, and other 
expenses. These are not just accounting categories. They have real 
bearing for each research team on the relationship between research 
progress tables and the budget. 

Other important points in R&D costs. Some people protest that 
research and development is risky or that it should be allowed to 
proceed step-by-step. In a very competitive environment, the ques
tion of what R&D can and cannot accomplish figures prominently in 
a product's success. Moreover, although many R&D issues will touch 
the accounting department, accounting should not attempt to man
age the details of a research program. These details should be han
dled by the self-management method that will be explained later. 
What should concern the accounting department is the overall sys
tem and the characteristics charrs based on the company's long-term 
strategy. TQC's management guidelines must be stressed at all times. 

The main ?Oints of the budget must be understood thoroughly; 
at the same time, its contents should be applie<l flexibly. Decide 
beforehand how to take advantage of this flexibility. Think of the 
R&D budget as you would the price controls in the manufacturing 
department's budget. 

The QC approach as applied to research and development goes 
beyond the seven QC tools. It extends to the seven "new" QC tools 
and methods, such as experimental planning. These additional 
methods are not part of the accounting department's regular opera
tions, as are the seven QC tools. The seven "new" QC tools include 
the arrow diagram, matrix, and experiment plilnning methods. They 
are described further in Part IV. Everyone in the accounting depart
ment should be acquainted with them. 

It is important to decide early in the budget-making process 
how you will measure whether R&D funds are being spent effec
tively. Refer to specialized books for evaluation methods. Remember 
that evaluating the gradual progress of research activities and busi
ness oper<1tions <1re two different things. 
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Although R&D spending is aimed at new product develop
ment, some spending should always be budgeted for opening up 
new markets, making surveys, determining which market and 
which new product to introduce. Like research and development, 
these efforts should be ongoing and systematically planned and 
budgeted. 

Inventory budget. The manufacturing department sees inven
tory control as a problem .)f materials and work-in-process, ·while 
the sales department sees it as a problem of inventory. Changes in 
fashion cause many inventory problems. 'We can understand inven
tory best by examining the problem of beginning inventory and how 
to budget it. The basic formula for beginning inventory budgets is: 

Beginning inventory budget 
(excludes all other costs 
for laying in stock) 

expected sales price 
(sales price only) 

+ inventory .:it the end of the plan 
period (assuming no decrcJse 
in stock) 

- inventory at the beginning of 
the plan 

Many other factors can be added to this basic formula to make 
formulas such as the economy order quantity (EOQ) t"lnd the optimal 
inventory level. While we have no need to discuss these formulas 
here, I am providing them as a reference. 

Reference 1: A formula for calwlati11g Ope11 to Buy (OTB) from the 
EOQ. 

1. Economy 
order 
quantity 
(EOQ) 

= 

2. Order period = 

I 2 x total expected annual sales x order 
costs per order 

inventory cost per product x :·atio of 
inventory mainten,1nce cost to total 
value of inventory (the inventory 
maintenance cost ratio) 

economic order quantity (EOQ) 

weekly sales objective 



3. Maximum quantity 
of goods on hand 

(ord~r period + delivery period) 
x weekly sales objective 
+ R (inventory cushion based on the Poisson dis
tribution which guarantees with 
993 c>robability that a product in inventory 

Where, R = 2.326 VCorder period +delivery period) x weekly sales objective 

4. Open to buy (OTB) = (maximum amount in hand) 
- (estimated amount remaining after shipment) 

Reference 2: Tlzree formulas for determining tlze optimal inventory 
level at the beginning of the month. 

1. Standard inventory method 

Optimal inventory = anticipated sales for the current month 
level at the + standard inventory 
beginning 
of the month 
(retail prices) 

expected annual sales = current month's sales + _ __.:; _______ _ 
expected annual product 

expected annual S;\les 
turnover rate 

12 

= (average annual inventory level (retail price) 
- monthly average expected sale 
+ expected sales for the current month 

2. Percentage variation method 

Optimal 
inventory 
level at the 
beginning 
of the month 
(retail prices) 

expected annual sales 
= ----

expected annual product turnover rate 

1 [ expected sales for the current month] 
x -2 1 + 

expected monthly average sales 

1 [ expected sales for the current month] = average x _ 1 + --'---------------
inventory 2 expected monthly average sales 
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3. Inventory sales ratio method 

Optimal inventory = 
level at the beginning of 
the month (retail sales) 

expected sales for the current month 
x inventory saies ratio 

Note: Previous inventory sales ratios are calculated using: 

Inventory at the beginning of January (retail price) 
= 1'1 January sales 

Inventory at the beginning of February (retail price) 
= 1'2 February sales 

Calculating these ratios for each month is convenient for making adjustments 
for seasonal variations. 

I present these formulas, which can be used to calculate many 
different factor~, to point out that they are based on statistical meth
ods and a certain approach. These formulas and QC methods should 
be implemented in tandem. 

Therefore, the standard values for allowabie error in beginning 
inventory and for inventory calculated using these formulas are 
used in daily inventory control operations guided by the QC 
approach. TQC makes the accounting department responsible for 
developing a budget and taking the lead in its implementation. 

(Of the many Japanese textbooks on inventory contro~, Hideo 
Yoshikaw."'s Practical Inventory Control is a fine explanation of TQC 
based on a discussion of supplying replacement parts for industrial 
products.) 

Plant Budget. The plant budget is part of the capital budget 
rather than the current budget since it affects company strategy over 
the long term. ~1ne plant budget is very important to the comprehen
sive, companywide nature of TQC. 

In recent years, leases have been used for their convenience 
from the standpoint of capital and as a response to rapid changes in 
business conditions. The plant budget should not be seen exclusively 
as a long-term budget; short-term processes also have their place. 
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The following are some basic issues in plant budgets: 

Calculating the economics of plant investment. Before begin
ning our discussion of plant budgets, we should present several 
types of formulas for calculating the economics of plant invest
ments. Just as there are many statistical factors involved in the cal
culation methods for determining the optimal inventory level 
introduced in the previous section, there are also several calculation 
methods for determining the economics of plant investment. 
Accounting departments have combined the approaches, in particu
lar the statistical techniques of QC, with conventional methods for 
calculating the economics of plant investment in order to better 
understand these calculations. 

It is easier to understand numerical values such as cash flow 
and the residual value of plant and assets, which are basic materials 
used in the discounted cash flow (DCF) method calculations, by 
using graphs rather than tables and formulas. These graphs make 
the accounting department's calculations of company objectives and 
its plans for achieving those objectives easily U!lderstood by people 
throughout the company. This is excellent TQC. 

Profit comparison method. 

1. Pure investment profit method 

Total investment profit = (total cash flow + residual cost) 
- total amount invested 

(•unit = dollars) 

2. Net current value method 

}'1 = - f /, T R, Sr 
, ; II (I + K) I + /~I O+ K) I + (1 + K) T 

Where, Y1 = net current value; I = annual investment value (sum of plant 
investment and liquid asset investment), R = annual cash flow (sum of business 
profit and depreciation); S = residual value (sum of plant residual value and 
residual vabe of liquid assets); T = plant lif .!; t = each year of plant iife; K = 
capital cost ratio; and //O+K) is the discount of I on the basis of Kin order to 
convert to current prices. 
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Cost comparison method. 

1. Simple investment cost method 

Total investment cost = totai plan operating expense - total plant investment 
(•unit = dollars) 

2. Capital recovery factor method 

r= 
K(l +K) T 

(1 +K) T -1 

Where, Y 
2 

= annual cost recovery; C = annual plant operating cost (after 
depreciation, before payment of dividends); F = plant investment in each year; 
and r = capital recovery factor. 

Investment profit ratio. 

1. Pure investment profit ratio 

Investment profit ratio = 
average annual cash flow 

x 100 
total value 

2. Discounted cash flow (DCF) method is best for calculating return 
on investment (ROI) 

T I, T R, + Sr 
-,~o (l+x)' + 1~1 (l+x)' (l+x)T =O 

Where, x -= discounted investment profit ratio; T == plant life; t = each year 
of plant life; I = amount of investmer.t for each year = plant investment + 
increase in operating capital; R = cash flow for each year; and Sr = residual cost 
= book value of plant and assets + operating cost residual 
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Profit indicator method. 

1. Pure profit index method 

Profit index = total cash flow 

total plant investment 

2. Discounted profit index method 

T R, 
:E 

(1 + K)' t=I 
Y1= 

T I, 
:E 

(1 + K)' t=O 

Where, Y3 =discounted profit index. 

Capital recovery period method. 

1. Simple capital recovery period method 

total plant investment 
Number of years to recover capital = 

annual cash flow 

2. Discounted capital recovery period method 

-:f F, + f R, =O 
t=O rl+K)' 1=1 (I+/()' 

(•units = years) 

However, N = number of years to recover discounted capital. 

Guidelines for preparing a plant budget. The accounting 
department should keep the market as well as manufacturing fac
tors in mind as it develops a plant budget. 

The purpose of plant investment is to increase productive 
capacity by up<lating and improving the plant and its equipment, 
including improvements in product :uality and performance. 
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Meanwhile, the accounting department is charged with adjust
ing the company's marketing system to increase markPt share and 
profits that will keep pace with increases in production. 

Production lines. For example, changing production from a cut
ting process tr. a press prc~ess is a simple way to increase produc
tion. If an increasing variety of products is produced in small lots, 
the people involved will need a strong grasp of market conditions to 
decide whether (1) to produce products in small lot quantities using 
press processing, or (2) to reduce the number of varieties and 
increase lot size. This will enable them to cut into the market share 
of other companies' products by taking advantage of cost and mar
keting advantages. Moreover, some companies that convert from 
cutting processes to press processes do not respond to production 
increases or decreases with corresponding increases or reductions in 
the work force or operating hours. They choose to allow for varia
tions in the plant utilization ratio rather than destabilize their work 
force. The accounting department's task is to discuss whether these 
issues have been handled properly. 

For the sake of rationality, plants generally are organized 
around their production assembly lines. In the light of the increasing 
diversification of products and materials, however, the production 
line system should be reconsidered. In some cases, the question of 
whether a production line is the best method sl'ould be raised - for 
example, when switching from steel to fiber rei:-.[orced plastic (FRP) 
or, if steel is kept, switching to the production of other products. 

Lmsing. Plant leasing has become common recently. Leasing is 
easy to handle from an accounting standpoint, and borro\ving 
things is convenient. However, the relationship between the leasing 
period and the period of effectiveness of the plant should be consid
ered carefully. 

Plants and machinery often are leased for four or five ye;us. 
Conveyors will not become obsolete in that period unless there is 
some un~oreseen change in conditions. Processing equipment, how
ever, should not be leased for more than two years because of rapid 
developments in efficiency, materials, and production technology. 
Even if a provision for changes after two years is written into a 
four-year contract (that is, if the current conditions expire after two 
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years and a new contract is signed), costly modification fees are 
charged. One-year leases are very expensive. Clearly, the plant bud
get shouk! reflect the relationship between the leased plant and the 
terms of the lease. 

TQC and the accounting department thus play important roles 
in the budget-making process. It is also necessary to monitor certain 
trends: 

• Keep a close watch on the diversification of th~ economy. 
Collect information and data from any sources that may 
be relevant to marketing. 

• Be aware of changes in indiv;dual product sales and 
watch for changing trends in product life and materials 
used by your company. Compare these trends with those 
of other manufacturers and the market. Graph long-term 
(ten-year) trends in society and the economy. This is an 
important responsibility of the accounting department. 

• Periodically track trends in the distribution of producer 
goods, such as equipment and plants. 

More plant budget formulas. In addition to those most com
monly used, the accounting department should consider other for
mulas to calculate plant investment on a case-by-case basis. These 
formulas will not be discussed here because explanations can be 
found in other books on accounting. 

The MAPI formula is a plant replacement formula developed in 
1949 by George Terborgh, research director at the Machinery and 
Allied Products Institute (MAPI) in the United States. This formula 
is based on the concept that plants should be selected by comparing 
the future costs of new and old plants. Mr. Terborgh also proposed a 
chJrt for determining the average cost of a plant based on its pre
dicted lifetime. This easy calculation method is very popular. 

The location of ?. retail outlet is as important as the investment 
made. The well-known Reilly and Nelson rules are used in making 
this decision. The accounting derartment should be aware of these 
simple formulas. 

The W. f. Reilly rule. Tht> Reilly rule for calcul~ting the market 
area says: If there arc two large cities A and B, there is a point that 
divides their respective purchasing power boundaries. The position 
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of this dividing point is proportional to the population of the i. wo 
cities and inversely proportional to the square of the distance 
between them. The Reilly formula is expressed mathematically a~ 
follows: 

Da+Db 
Da=------

Where, D., = the distance between city A and the dividing point; Db = the 
distance between city Band the dividing point; P., = the populadon of city A; 
and Pb= the population of city B. 

Japan's Ministry of International Trade a::td Industry (MITI) 
uses this rule when making decisions about location changes of big 
stores. The modified Huff model s~own next corrects a shortcoming 
of the model proposed by D. L. Huff. 

( T.1al 2 

P.1a=-----
i! S; 
J=I (T,1)2 

Where, P;. = for the most popular produi:t, the relatiomhip between the 
commercial district ja in the survey area j ar.d the sales rate; S.

0 
= the sales floor 

space for the most popular product :n commercial district ja; ri"a = the distance 
between the survey area and the commercial concentration jh; S. = the sales 
floor space for the most popular product in commercial concentralion j; and Ti 
= the distance between the survey district j and commercial district ja. 

1 

The Nelson rule. The Nelson rule is called the theory of cumula
tive attraction in retail management and the coexistence rule of retail 
management. This rule states that there is a definite relationship 
between the sales figures of two stores but it does not say that both 
stores wi!l fail. 

, , vs ( p /. p s ) v =I ( V 1 + i s l x -- x --- + --
- . V /. \/ /_ Vs 

Where, V ""' total increase in sales of the two stores; I = the extent to which 
the two stores exchange customers; V1_ = sales of the larger store; V5 = sales of 
the smaller store; Pl. = sales of purposeful purcha.;cs from the larger store; .1nd 
P 5 = sales of purposeful purchases from the smaller storE'. 
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The plant equipment investment in a store is directly related to 
the company's success or failure. This investment merits more atten
tion than the purchase of ordinary machinery. According to Furuda 
Okanobuo's book Tlze Lane/rester Strategy, Japan's cities were 
attacked from the West. This theory applies to small stores as well as 
to automobile dealerships and sales centers for large machinery. 
Calculating where to place a retail 0utlet takes into account more 
than low rent and the alignment of roads. I have presented several 
representative calculation methods to show the role of TQC in 
accounting department operations. 

Zera-Based Budgeting. Zero-based budgeting became famous 
when President Jimmy Carter introduced it into the budget- making 
process of the U.S. government. I want to discuss this American 
innovation from a QC perspective. 

Texas Instruments developed zero-based budgeting in 1970 as a 
system for separating the budgeting of tasks undertaken by depart
ments indirectly involved in d project. I won't explain zero-based 
budgeting here because it is covered in such Japanese books as Zero
Based Budgeting, by Osamu Nishizawa. Suffice it to say that in zero
based budgeting, the budget process does not begin with the current 
budget. Rather, the initial process goes all the way back to the first 
step, or zero point, of the budget-planning process. 

• The first step in zero-based budgeting is to analyze past 
achievements and assign priorities to objectives and 
tasks. 

• Zero-based budgeting requires that the sequence objec
tive, planning, executic 1, and evaluation of each task be 
easily understood. This prevents operations and man
agement from getting bogged down in routine. 

• Zero-based budgeting makes it easier to measure and 
analyze costs and benefits. 

Zero-based budgeting follows the same steps that TQC fol
lows in management. It is a budget system in which accounting's 
primary responsibility is to observe the market and operations 
from a new perspective. 

"Cut costs by 20 percent" h:is become a popular slogan in 
Japan in response to the diversification of the economy and yen 
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appreciation. The hazard of this is that spending for important pro
jects and research and development may be cut, while a lot of 
waste is left untouched. Applying accounting TQC is an excellent 
way to prevent this kind of cost cutting - and evt!n a partial zero
based budgeting system is worth impiementing alongside the 
accounting TQC process. 

In the zero-based budget system, the budget-making process 
begins with each department manager creating a decision package 
for each operation. It focuses on the work and responsibilities of 
departmt!nts and sections, asking top management to accept deci
sions made by subordinates. In Japanese organizations, managerial 
operations and responsibilities often are poorly defined and zero
based budgeting implemented superficially. Thus, zero-based bud
geting is not a true management system in Japan. Nevertheless, we 
can use the system effectively in conjunction with the deployment of 
TQC to pull companies out of the mire of routine and make manage
ment more innovative. 
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Implementing a Budget and Accounting TQC 

Executing a Business Plan and Accounting TQC. From accounting's 
perspective, executing a management plan or operating a business 
means implementing a budget. This is the cornerstone of busi
ness management. The role of accounting at this stage can be divided 
into two parts: 

• to advise and support each department in implementing 
its portion of the budget 

• to implement its own accounting department budget 

This means that from a QC viewpoint, accounting's first role is 
total (companywide), while its second role is applying QC methods 
to its own accounting operations. This latter role will be discussed in 
Part III. In this chapter, we will consider accounting operations from 
a TQC perspective. 

Accounting's first role concerns all phases of business opera
tions, a subject too large to address here. To avoid being superficial 
and overly abstract, we will confine ourselves to three topics: 

1. how the accounting department supports the budget 
implementation of other departments and how these 
departments can apply QC methods to budget operations 

2. changing the budget mid-term to accommodate changes 
in the business environment 
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3. improving the effectiveness of the budget implementa
tion process 

Applying DC Methods to the Budget Implementation Process. Depart
ments are individually responsible for properly implementing their 
portions of the total company budget. However, even if all budget 
objectives are achieved, the content and sequence of procedures 
used to implement them may be inefficient. These inefficient proce
dures underutilize a company's potential and prevent individual 
departments and related offices from achieving their objectives. 
While fulfilling their responsibilities under the plan, departments 
should use all available specialized information to help each other 
overcome problems unforeseen in the plan. Regardless of depart
ment, the goal of everyone must be to successfully meet the com
pany's overall budget objectives. This explains the "T" in TQC - it 
stands for total. 

We could describe the accounting department's role as that of 
the heart through which budgeted funds flow and give life to the en
tire company. Capital should not be allowed to circulate outside 
the budgetary framework. The following examples will illustrate 
this point. 

The marketing department is responsible for orders, inventory, 
and sales. In Part I, we stressed that all operations flow from the sales 
plan. Although many companies that produce manufacturing parts 
start from a production plan, from a marketing standpoint, every
thing begins at the sales plan. These sales plans include production 
and the taking of orders. However, a serious problem arises when 
production management considers manufacturing and raw materi
als in the same br~ath. We will look at why in the following pages. 

The relationships among sales, inventory, and raw materials are 
crucial. An important accounting department task is to use graphs to 
describe these relationships and maintain a balance between them. 
Although people frequently find graphs difficult to read, the graph 
applications presented here demonstrate their accessibility. 

To distinguish between different materials and processing 
stages, the marketing department uses graphs to break down infor
mation by product and by production department. The accounting 
department uses graphs to chart relationships between operation~ in 
different areas, a process made easier by the current proliferation of 
computerized software. 
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Yen (Dollar) 
Amount 

X ----x Inventory 

ll - - - - - - - · /1 Raw materials 

o ················ o Sales 

Months of the Year 

Figure 4.1 A Graph of Inventory, Raw Materials, and Sales 

To look only at production management in the production 
department, we would have to consider the processes of laying in 
stocks of raw materials, material inventory, start-up, and product 
inventory. We also would have to consider the long, complicated 
flow of inventory to retailers by way of the marketing department as 
well as the corresponding decisions and adjustments to be made by 
the accounting department. In particular, where it is a long process 
from production to sales, where different regions are involved, and 
where instructions come from several different sources, departments 
tend to operate as separate units because they no longer see their 
relationship to the big picture. For example, although production 
costs should affect the quantity to be produced, production volumes 
are maintained at customary levels. This leads to shortages of spare 
parts and accessories, which ultimately result in disgruntled cus
tomers, a fall in sales, and stockpiles of inventory. 

If we look at production quantities, inventory levels, and sales 
volumes in the broader terms of the flow of capital, and tlaen evalu
ate how rapidly and effectively the budget has been implemented, 
we can better grasp the accounti.ng department's role in marketing. 
It is possible for the accounting department to assume a role of 
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quiet but strong leadership in the company. Applying TQC to 
accounting allows (he department to influence operations through
out the company. 

The making of equipment investments is often a long, drawn
out affair, and such investments sometimes require special calcula
tions of economic effect or special financial dispositions. For this 
reason, budgeting should be a joint effort, involving the department 
that will be installing the equipment, the department that will be 
using it, and the accounting department. In cases when the equip
ment construction work takes a long period of time, any dispositions 
that must be made for cost fluctuations or for financial reasons are 
the responsibility cf the accounting department. The accounting 
department must take the lead in supervising the operation and also 
keep abreast of the plan's progress. 

Regarding interim checks on budget implementat:on status, 
controls normally call for a comparison of the budget in the final 
stages of the project with the actual amount spent, which offers a 
way of restricting expenditures in terms of the amount budgeted. 
The purpose of the interim check, then, is to keep the department 
informed on a regular or extraordinary Ldsis on whether the budget 
is being implemented in a way to effectively meet its goc-Js. This is 
process control; it can be expressed on control charts as control of 
deviations. Special attention must be paid in the process to the direc
tion and the timing of budget implementation, and while it may not 
be necessary to account to the exact penny, it must be realized that 
the problem is not simply one of the final overall total. For this rea
son, the accounting department needs to take the lead and \vork in 
cooperation with each separate division in designing a graph that 
can show in understandable form the progress of the department's 
budgetary implementation and planning (including product!on, 
acquisitions, and sales plans). In these cases, the use of computers 
for progress controls is both appropriate and convenient. 

A Changing Business Environment and a Midstream Change in the 
Budget. Sudden changes in the business environment on which a 
budget is based (for insrancc, yen appreciation), or an unforeseen 
action taken by a competitor (for instance, an artificial fiber manu
facturer entering the field of biotechnology by making an agreement 
with a company in another industry) can radically change both 

26 



marketplace and market shares. In addition, the likelihood that such 
circumstances might occur has changed the meaning of budgeting. 

In implementing a budget, the accounting department assumes 
TQC's Do role when it becomes aware that the budget must be 
changed in midstream. The accounting department's contacts with 
financial institutions and economic organizations puts it in a better 
position to collect, study, and interpret information on financial 
affairs, interest rates, changes in stock prices, industrial trends, and 
so forth. The marketing department, on the other hand, is limited to 
one industry or one geographic region. 

Once the accounting department realizes this, it must assume the 
responsibility of analyzing information and communicating it to the 
departments concerned. A TQC-based statistical approach to anal
ysis and statistical charts will become essential. In this way, TQC's 
"T" of cooperative organizational relationships and the uniform 
and companywide application of statistical methods are created. 
This is a concrete expression of the TQC philosophy and methods. 

Some specific applications of the philosophy and methods of 
TQC are presented in the follo·Ning examples. 

Analyzing data. Data and indicators are plotted on graphs or 
statisti~al charts. They usually include 

• shipments and sales amounts by company in the market 
area and neighboring regions 

• total sales and the number of projects undertaken by 
related industries 

• changes in indicators for principal products and in 
household budgets 

• commercial interest rate and financial data (i.e., the 
amount outstanding on loans made by local banks) 

The data and indicators referred to above are published regulariy 
by local governments and local financial institutions. The accounting 
department should not only routinely analyze this informatjon but 
should also obtain and study any b2ckground material that helps 
explain the data. For example, one might examine how changes in a 
household's economic status affects its expenditures. 

Anticipating rapid change. The accounting department should 
dec!de beforehand what action it will take if changes in economic 
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trends or changes shown on graphs or statistical charts exceed a cer
tain level. One method for doing this follows: 

L Determine the boundaries {monthly, cumulative, etc.) 
and nominal values for changes on the chart. 

2. Decide what changes you will make in the nominal val
ues of ratios to other companies, such as indicators based 
on ratios with other industries and competitive targets. 

3. If your company is a supplier to other companies, watch 
for changes in the market share of those who order from 
you. Look for information in the newspaper. Record 
these changes on a chart. 

4. Decide what kind of report you will make if data exceeds 
the boundaries and nominal values. Outline the report in 
advance. 

5. Determine what changes you will make in the budget, 
depending on the nature and magnitude of the change 
in circumstances. Work out a response beforehand so 
that you will not be confused or unprepared to meet 
sudden changes. 

If these changes occur suddenly or if they can be anticipated 
(for example, the appreciation of the yen or the oil shocks), make 
rules beforehand that will help you respond to 

• a changt in profitability of 5 percent or more 
• a temporary halt in ongoing equipment investment 
• a change in the investment budget 

Once a report has been made, the accounting dcpartmtnt 
should continue to monitor the situation closely. 

The philosophy behind these procedures is the same as that be
hind the control chart. While this book does not explain control charts, 
readers can refer to any text on quality control for an explanation. 

Improving the Effectiveness of the Budget Implementation Process. 
From a QC standpoint, implementing a budget depends on the rela
tionship between the details of the budget itself, the management of 
the department implementing the budget, and the respcmsibilities 
and authority of the managers. 
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Japanese business management is characterized by a family
type organization that makes decisions and assumes responsibilities 
as a group. Even so, the procedures for implementing a detailed 
budget require that the different jobs and different operations be 
handled in different ways. This means that authority and responsi
bility must be clearly defined. This is true for rapidly emerging 
enterprises as wel~ as for older, established companies. Figure 4.2 
shows how one company defined its operations. 

Although these rules may appear well defin..?d, interpretations 
of their application to ongoing or unexpected purchases still differ. 
VJhen negotiating a new deal, for example, it may be necessary to 
exceed the ¥10,000 limit for business expenses due to other policy 
considerations. Moreover, when subordinates circulate requests to 
people with decision-making authority for their approval, it can be 
difficult to distinguish who is drafting the proposal from who is 
approving it. I have seen cases in which an employee in a shop of 50 
cannot sp~nd a single dollar without getting the shop manager's 
approval. Standardization simply does not exist. 

Operating regulations (division of operating responsibilities) 
Department X Section Y Notes on Z 

(Example) Materials purchasing section 
1 . Notes on purchasing materials for production 
2. Notes on ordering components 

Regulations on job authority (decision-making authority): 
Business expenses Department head up to VS0,000 
(per item) Section head up to Vl0,000 

Purchases: 
Primary materials {per item) 

Department head up to Vl million 
Section head up to V200,000 

Secondary materials {per item) 
Department head up to ¥200,000 
Section head up to 'f100,000 

Budget (January-June): 
Business expenses Department X V600.000 
Primary materials Steel plate 'f1 million 

Electric cable 'f100.000 

Figure 4-2. An Example of Company Operations 
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When a management structure does not properly define respon
sibilities and authority, the result is a collective organization that 
depends entirely on interpersonal relationships. Such an organiz.1-
tion only goes through the motions of business planning, manage
ment, and budgeting. It can neither move efficiently toward a goal 
nor pinpoint strategies for self-improvement. 

A budget cannot be implemented efficiently unless responsibil
ity is defined clearly. rvtoreover, if a problem occurs over money, the 
person handling it will have assumed too much responsibility, while 
the manager will be held responsible for not having exercised proper 
managerial authority. In short, where responsibility is not defined 
properly, methods for making improvements will not be found. (For 
an explanation of this problem, I highly recommend Tlze Essence of 
Failure by Yoichita Kobe, a Japanese book published by Diamond 
Publishers, which illustrates this point using the defeat of the 
Japanese Imperial Arrr.:: in World War IL) 

While the proliferation of computers has helped professionals 
keep pace with a rapidly changing economy, it also has blurred 
responsibilities and authority for implementing a budget. On the 
whole, computers have not improved efficiency. 

We finish this chapter with some important points on clarifying 
responsibility and authority: 

1. Break down budget details as much as possible in order 
to clarify responsibility. Have people at higher levels 
handle general project expenses - miscellaneous 
expenses and expenses that are difficult to categorize. 
Explain each step of each operation clearly so that every
one will know their authority and responsibility regard
ing implementation of the budget. 

2. Budgetary authority, even among peers, should depend 
upon the nature of the job and the purpose of the 
expenditures. 

3. Clearly specify the delegation of responsibi!ity and 
authority in a manual, including the procedure (delega
tion from the department head to the section head, from 
the section head to the group leader, and so forth), the 
areas of concern, and the dollar amounts. It is essential 
that the manual teach employees both how to implement 
a budget and also whclt superiors will check on once the 
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budget has been implemented. The accounting depart
ment should help write this manual. Apply the manage
ment procedures described in Part I to this process - and 
think about the people who will be trained as your suc
cessors when designing and teaching these procedures. 

4. The above discussion of the approach, procedures, and 
authority of the accounting department in the budget 
implementation process may seem tiresome. This is, 
however, the role and function of the accounting depart
ment according to TQC's Do stage. A plan for the most 
efficient implementation of the budget would require 
each department and every level of the company to 
understand this. These arproaches and procedures are 
not performed because the accounting department is 
stingy or enamored of the power that comes from con
trolling money. The objective, rather, is to build a foun
dation for TQC in business management. 

To reiterate, the role of the accounting department includes col
l~cting data and information from many sources, processing the 
information so that it can be digested by anyone in the various 
departments of the company, helping other departments make sur
veys, and making the entire company aware of accounting's role in 
company operations. 
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Checking and Accounting TOC 

Checking and Controlling. In Japan, financial management is 
thought of in terms of three steps: planning, regulation, and control. 
In his book Financial Management, Osamu Nishizawa defines control 
as "guiding financial activities, making regulations, and devising 
measures for improving financial efficiency iil order to meet a cer
tain financial standard (budget, price standard, and so forth)." 
Management is also thought of in terms of planning, guidance, and 
control. Kunihiro in Fundamentals of Financial Management defines 
control as "evaluating and reviewing the results of implementation." 
We can understand management as establishing a goal, an orienta
tion, and controls - with an emphasis on the latter. In financial 
management, budgetary controls play an important part and are the 
responsibility of the accounting department. 

Budgetary controls can be defined in several ways. They can refer 
to (1) control through adherence to a budget or (2) control through 
an analysis of the discrepancies between the paper budget and the 
budget as it is implemented. We see control methods expressed in 
the way the accounting department carries out ex post facto controls 
once the budget has been implemented, in the line control methods 
used by the department implementing the budget, or in an overall 
control method that combines these two. Budgetary controls and 

32 



financial management are important facets of management. 
Budgetary control means keeping expenditures strictly within bud
get guidelines by comparing planned costs with resulting costs, and 
using their analysis to improve management. Strict accounting of ev
ery penny spent has made the accounting department very powerful. 

The Plan stage in TQC's P-0-C-A system means that, in addi
tion to setting specific quantitative goals, we establish standards and 
methods for achieving those objectives. This means that the subse
quent "Do" step is not simply setting goals and leaving it to the indi
vidual to figure out how t" achieve the objective. It means teaching 
workers about standards, methods, and their implementation. 

At TQC's Check step we determi. ~whether the established 
standards and methods have been adhered to, compare the results 
with the plan, and check to see if the standards and methods are 
appropriate. Merely comparing the results with the plan is not 
enough to indicate what went right and what went wrong. 

"Control" and "Check" have different aims. Check means a 
straightforward inspection or evaluation of the situation - for 
instance, an examination of how the budget diverges from reality. 
This enables us to judge whether established standards for achieving 
the plan have been followed and whether the plan is suitable. 

The plan and the methods for its implementation are funda
mental. The Action step involves standardizing methods, writing 
manuals, and making various improvements to upgrade standards 
and quality. 

Before deciding a course of "action," we must evaluate the 
results of budget implementation (Check) and consider: 

• possible effects of the action outside the context of finan-
cial controls 

• specific cases of training, distribution, and material costs 
• cost management 
• miscellaneous issues 
• achievements and company responsibilities 

What Checking Means. Let's consider budget implementation 
from the perspective of TQC standards and methods. 

One view holds that budget implementation is the sole respon
sibility of the various departments that carry it out. By this logic. the 
accounting department should not get involved in the details of 
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standards and methods but should confine itself to planning the 
budget and analyzing the implementation results. 

A second view holds that ac:.Junting should be thought of as 
managing the financial side of a business. For example, let's say a 
company increases its m?.rket share, is unable to meet its sales plan, 
and finds it hard to make a return on capital. This could force the 
company out of business. If a company fails to provide the antici
pated return on capital, its credit rating will drop and financial back
ers will be hard to find - regardless of its increased sales. From the 
perspective of capital - the more budget controls, the better. 

A third group believes that companies caught up in today's 
rapidly diversifying and shifting economy should rely on capital 
management with controls to determine the best steps and measures 
to employ. 

Finally, others think that accounting cannot adapt to TQC meth
ods - that it is an established, specialized field with a developed 
body of theories and approaches that is not conducive to being man
aged and checked in the same way as other business activities. 

The Check step in accounting means comparing the plan to the 
outcome. Checking might reveal the inadequacy of the methods 
evaluation. With this in mind, let's consider how the Check step 
might change the situation. 

Accounting uses monetary values to guide management. These 
checks differ from the c:hecks the manufacturing department per
forms to make sure that its products meet standards. It would be dif
ficult for the accounting department to find a basis other than 
money for comparing a plan and its implementation. 

The goal of budget implementation is to establish a system that 
will make the company a going concern. This means maintaining its 
leadership in the market, developing new products, and opening up 
new markets. Medium- and long-range profits must be protected. 
Thcn:•fore, the first consideration in checking a comp<rny's budget 
implementation is to determine how well it has served these objec
tives. The extent to which it hos done so determines the ochieve
ments of the company. Once you have checked the actual objectives 
according to the business pion :md the suitability of the budget, the 
next step is Action. 

The accounting department can leove to computers the tasks of 
analyzing the budget and comparing it to the actual results. 



Accounting's role is to use monetary values to evaluate how well the 
budget goals have been met, to measure the plan's costs and effi
ciency, and to see that business details are carried out and future 
business plan!ling is not forgotten. Accordingly, the Check step calls 
for a stricter supervision of business activities than does Control. 
Accounting helps the department executing the plan by analyzing 
the details of budget implementatic,n. The accounting staff should 
always be aware of how much these analyses help top management. 

Companies more than ten years old but still not well-estab
lished account for a large proportion of recorded company failures. 
As seen earlier, however, poor sales - not poor management - is 
usually the reason for these failures. This means that these compa
nies failed to improve their primary products. A company that 
focuses on superior technology and ignores market trends may suc
ceed for a while, but it will certainly falter over the long term. 

I think many companies find themselves in this position. I also 
believe the advisory role to management of the accounting depart
ment's Check function will increase in value, especially since we 
hear more and more today about the failure of businesses both large 
and small. 

This explains why the implementation of accounting TQC, the 
foundation of management planning, is different from manufactur
ing TQC. In accounting, the Plan and Check stages are the most 
important functions in TQC's P-0-C-A program of management 
planning. Once we understand this, we should no longer stress 
Control but instead emphasize the Check stage. Once this is accom
plished, we will have begun to mah~ TQC central to the operations 
of the <iccounting department. 

The Cost of Training. Although training is primary in personnel 
management and management planning, checking how money is 
spent on training is difficult. This top~c extends discussion of the 
training budget (Chapter 3) and is a precondition to making train
ing decisions. 

Although training expenses usually are included in a cost bud
get, they are a very special kind of cost. Althoug;1 training expenses 
break down into categories such as costs for personnel, training 
materials, and lectures that are charged to the current year, the 
results of training can only be evalu<ited several years later. 
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Therefore, the effe-:tiveness of training relative to its cost is difficult 
to determine. 'vVe should think systematically about training expenses 
and evaluate them with respect to the company philosophy before 
drawing up a budget. 

This is true for equipment costs as well. However, equipment 
costs are visible and their effectiveness can be calculated beforehand, 
while training expenses remain invisible and difficult to understand. 

Training theory will be discussed in Part III. Here I will try to 
explain how we can use the Check step to evaluate training effec
tiveness. 

Required training expenses. The expense of teaching company 
regulations to new employees and of sponsoring special training 
events is part of the cost of doing business. Pay close attention, how
ever, to training involving work standards and manuals related to 
company activities. I will discuss this further in Chapter 8. 

Training costs of work and product infonnatimr. Teachers, texts, 
and training materials should be well prepared; educated employees 
are the foundation of your business. Test results arc a good way lo 

measure training effectiveness, but they should be evaluated accord
ing to their relationship to the person's success on the job. The rela
tionship between the training program, job performance, and skill 
improvement should be checked. 

Costs of training supervisors and managers. Training supervisors 
and managers is an important part of any company's training pro
gram; it should always be part of medium- and long-range planning. 
This type of training, however, is hard to evaluate. Improvements in 
personnel training and higher job achievements will best indicate 
the success of a company's training program. 

Although the personnel department has primary responsibility 
for training programs other than those carried out within the various 
departments, top management can strongly influence their planning, 
execution, and evaluation. In addition to evaluating training and 
checking the results of the training budget, these executives should 
examine medium- and long-range plans from a human resources per
spective as well. It is important that the accounting department work 
with top executives as well as with the personnel department to eval
uate and check the effectiveness of trainirig spending. 
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A good way to train supervisors is to have them serve as QC 
circle leaders. People serving in this position develop group leader
ship skills and learn how to write manuals that are easy to under
stand and maintain. Another good way to train managers is to 
delegate the responsibility for developing work standards or carry
ing out a project to management trainees. This will be discussed fur
ther in Chapter 6. 

Distribution System Costs. There are four general categories of 
business operating costs: 

1. management planning costs (including marketing costs 
and general management costs but excluding manufac
turing costs) 

2. management costs and general management costs 
(excluding incidental costs) 

3. costs other than manufacturing costs (including interest 
payments and other incidental costs) 

4. consumption costs directly related to marketing activi
ties (including distribution costs within the company 
and other costs directly related to marketing incorporated 
in the manufacturing costs) 

The second category is used usually to calculate the overall 
price, while the fourth category is better for managing the various 
kinds of business costs. Although the Japanese government's agency 
for small and mid-size companies has established a way to calculate 
these kinds of expenses, Osamu Nishizawa, in his book Financial 
Management, states that classifying business costs by function is 
preferable for management purposes. I don't use the marketing costs 
category, however, and prefer to analyze these costs as distribution 
system costs. (See Figure 5.1.) 

The Japanese distribution system is incoIPprehensible to most 
Europeans and North Americans because of its rebate5 freedom to 
return unsold goods; delayed payments; assistance to suppliers dur
ing transitional periods; frequent deliveries; and strong ties between 
manufacturers, wholesalers, and retailers. To reduce the distribution 
costs of such a system is difficult. These traditional trading practices 
are tied intimately to Japanese history and society, making them 
very difficult to alter. 
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Ma<keting COSIS ~ 

Distribution costs 

advertising and publicity costs 

sales promotion costs (rebates. entertaining costs. etc.) 

sales personn~I costs 

other 

packaging and wrapping costs 

loading costs 

transportation costs 

storage costs 

other 

General management 
costs 

--- broken down by department. etc. 

Figure 5.1 Classifying Business Costs by Function 

Distribution costs, however, figure strongly in any strategy for 
reducing business costs. As large distributors have taken their ~!ace 
in the Japanese marketplace, U.S.-style streamlined business opera
tions have appeared. This trend is particularly noticeable in the retail 
industry. Distribution costs cannot be determined as early as manu
facturing costs. The time lag involved in getting information on busi
ness costs such as marketing and distribution costs c:~uses problems. 

These considerations illustrate the importance in business strat
egy of distribution cost checks by the accounting department. These 
accounting checks are not a thorough examination of the final bud
get but a careful study of the budget as it is developed - with par
ticular attention paid to the standards app!ied at each step of the 
budgeting process. Following this, it is essential to pay close atten
tion to distribution costs to check the distribution system. 

It is also good to compare the distribution systems of our com
pany with its competitors and even with companies in other indus
tries. To promote this "distribution revolution," other factors such as 
vendor enthusiasm, point-of-sale (POS) utilization, and changes in 
the marketplace should be e·1aluated. 

Today, we are living through important changes in distribu
tion philosophy. This has more to do with the business manage
ment system than with distribution costs. Tax reforms, such as the 
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value-added tax, bring important changes in the distribution sys
tem. Companies should monitor closely the strong influence on 
business operations exercised by the management of distribution 
channels and distribution costs. The power of accounting TQC is 
<lemonstrated by the accounting department's role in reforming the 
substance and structure of the distriQ·1tion system. 

Distribution Costs. I don't need to explain just how important dis
tribution has become in recent years. We can see this in faster deliv
eries of fresh food, for instance, as well as in the effect on costs in 
other areas. Reducing distribution costs builds profitability. 

We should consider the following issues when itemizing distri
bution costs. Although distribution costs appear in one place on a 
balance sheet, they break down i11to different components. Although 
"payment for freight charges" appears as one item under marketing 
and miscellaneous management costs, this single item includes: 

• raw material costs attributable to delivery costs; 
• manufacturing costs attributable to distribution costs 

within the company; 
• marketing and general management costs attributable to 

marketing and distribution costs; 
• incidental costs attributable to interest payments on capi

tal tied up in distribution within the company; and 
• distribution costs that include storage, transportation 

within t!1c company, packaging and wrapping, external 
transportation, and unwrapping and disposing of waste 
materials. (Distribution costs should be seen as a contin
uum.) 

Anticipate the following dialogue (or its equivalent) when dis
cussing distribution costs in a factory: 

Tlze factory says, "I understand the difference between a 
budget on paper and actual results. What I don't know is 
how these changes break down and the reasons behind 
them. In order to reduc::e costs, I need to discuss them." 

Tlze manufacturing department says, "We've reduced man
ufacturing costs according to plan. The larger inventories 
and higher transportation costs, however, are the responsi
bility of the sales department." 
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Tire distribution department says, "Higher distribution 
costs naturally '"esult from larger inventories. That's the 
sales department's responsibility. The accounting dep?rt
ment should stress analysis and methods for making 
checks beforehand." 

Tire accounting department replies, "The distribution bud
get should vary with sales. The planning department 
should make adjustments in the relationship between sales 
and production." 

Tire sales depc.rtment says, "We are w0rking day and night 
to solve this problem, but a volatile market makes it very 
hard to know what will sell. This issue, however, is sepa
rate from distribution costs." 

These are familiar scenarios. Although distribution costs affect 
many different departments, there is often no strategy for develop
ing a budget that accurately takes them into account. 

Distribution costs are influenced by many factors, including 
(1) the number of stages in the distribution process (closely related to 
how freque11tly goods are transported); (2) how packages are 
wrapped and put in bundles for shipment, the packing materials and 
especially their disposal after the package has been unwrapped 
(environmental protection makes this an important problem); and (3) 
the mode of transportation (determined by the type and shape of the 
product and how it is packaged). The accounting department should 
manage these different costs comprehensively, as a single unit. 

It is a demanding task to manage distribution costs that range 
from a product's initial production to after it is sold by the retailer. 
Computers make it much easier. We can determine actual sales by 
checking the relationship between inventory expenses and distribu
tion costs. [Note: The "Unified Standard for Explaining and 
Calculating Distribution Costs," published in 1977 by Japan's 
Ministry of Transport, tells how to calculate transport costs and is 
conveniently divided into a sections for manufacturers, wholesalers, 
and retailers.] 

People often talk about the multiplier effect of distribution cost 
reductions. Here is an example of that effect: 

If distribution costs are 10 percent of sales, then ;mnual 
sales of ¥1 billion work out to distribution costs of ¥100 mil
lion. Reducing this ¥100-million figure by 10 percent boosts 
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profits by ¥10 million. If this ¥10 million profit accounts for 
5 percent of the profit on sales, it is equal to ¥:200 million or 
a 20 percent increase in sales. 

This example illustrate~ the great importance of distribution 
costs. The comprehensive .:hecks and che multiplier effect just 
described can be called the TQC ''Check" approach. 

Note: B:1si11ess expenses and tire Robinson-Patman Act. The 
Robinson-Patman Act, proposed by Congressmen Robinson and 
Patman and passed by the United States Congress in 1936, stipulates 
that if a company sets different price~ for the same product in dif
ferent regions, the differences in business expenses must be clearly 
stated. Japan is such a small counlry that business expenses proba
bly vary little from region to region. Therefore, in Japan there is com
petition for sales, market share, and access tc new markets, which 
can result in sudden price drops. As manufacturing costs and prod
uct quality become more uniform and brand names become less 
important, many companies strive to cut costs so that they can lower 
prices while maintaining profitability. I believe the Robinson
Patman Act addressed a different concern. Distribution costs and 
wholesale costs should be considered not from the conventional con
trol perspective, but from the perspective of the Check step. 

Cost Management. TQC's Plan-Do-Check-Action steps have been 
described many times. Views differ, however, on how to apply the 
Check step to the most typical TQC problem - cost management. 
Accounting methods usually used on cost management problems 
have a strong control bias, incorporating different analysis meth
ods. To analyzing this problem, let's compare TQC methods witl1 
control methods. 

First, we must define cost management. According to the cost 
management report of MITI's Industrial Structure Council, cost man
agement is an aspect of profit management that involves determining 
the cost reduction goal necessary for steady corporate growth, devel
oping plans to achieve that goal, and performing management activi
ties to fulfill the goals of the plan. This takes a much broader view of 
the problem than does the simple control approach. The simple con
trol procedure is not as explicit as the TQC management cycle, 
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a!though it addresses the same issues as TQC. Accordingly, if we 
consider that TQC arose from managing quality, quantity, and costs 
in manufacturing, we can see that TQC can be applied readily to the 
field of cost management. 

In fact, cost management is an unavoidable part of TQC 
accounting. Because there are many examples of both the accounting 
aspects and TQC aspects of cost management or cost reduction, I 
don't need to address them here. Instead, we will examine the most 
basic type of TQC - how to apply TQC tomanufacturing costs. 

Actual costs and standard costs. Although financial account
ing and management accounting use different calculation methods 
for cost management, corporate accounts must be recorded accord
ing to the actual costs specified in the tax code. The interim report of 
the Business Accounting Council of Japan's Ministry of Finance 
points out that cost calculation was developed in order to display 
the correct cost when designing various tables and to furnish infor
mation for calculating prices. As cost calculation methods that man
agement can use to plan operations and manage costs have 
developed, the importance of standard costs has increased. 

Standard costs are c~ntral to the development of TQC in cost 
management. They can even be anticipated by applying the standard 
of efficiency using a scientific, statistical survey of consumption. In 
addition, we can calculate costs based on the anticipated or norma! 
price. This makes price a TQC standard for cost management. 

According to Japan's tax code, if the difference between the 
standard cost and the actual cost incurred (or cost differential) in 
business accounting of daily operations is 1 percen~ or less of the 
total manufacturing expense, an ac!justment is not necessary. 
Dealing with standard costs is very difficult for small and mid-size 
companies. Therefore, it is important to proceed with care when 
choosing cost goals according to the tax code standard without first 
referring to TQC standards. 

Cost goals and TQC. Cost management must keep the margin 
between standard and actual prices within the limit stipulated by 
the tax code. If the standard cost falls outside the specified range and 
a cost goal must be set, it would be unwise to adopt a goal of 10 per
cent less than that of the previous year. It would be more productive 
in the long nm to use QC methods to solve such a problem. 
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The very nature of TQC requires that a standard cost (or any 
plan or goal) be set based on QC methods and analyses that make 
plans and calculations based on real data. Accounting plays a pri
mary role in building a solid foundation for the promotion of the"...e 
calculation methods and plans within the company. 

The following is a summary of the fundamentals of setting a 
cost target: 

1. Use only reliable figures wl-.en setting a cost target (stan
dard). Use figures more optimistic than the results of the 
previous period only if improvements made as a result 
of QC activities have been rigorously tested. Although 
these cost targets might be met for a time, we still have 
far to go before a standard cost system is established. QC 
can be established only by actually writing a manual 
describing the impro•;ed methods. 

2. Whiie QC can produce improvements in one area (such 
as a workshop), lowering overall costs, coordinating the 
entire system, and checking is the task of accounting. 

3. Set the cost target scientifically. In other words, perform 
difference analyses on the results and make improve
ments on the basis of these analyses. Analyze the dif
ferences between the cost target and the actual results 
and manage the cost target according to QC principles 
and methods. TQC cost management means going 
beyond the formulas shown in Figure 5.2 to discuss and 
revise the procedure for setting cost targets. 

Difference analysis formula Price difference = actual consumption x (the 
for direct material costs difference between standard price and actual price} 

Difference analysis formula Wage rate difference = actual operating time x 
for direct labor costs (the difference between standard wage rate and 

actual wage rate) 

Difference ar.alysis formula Utilization difference = (standard operating time x 
for indirect manufacturing standard wage rate) - amount budg~ted fer 
costs standard operating time 

Manageable difference = difference between the 
amount budgeted for standard operating time and 
the actual amount spent 

Figure 5.2 Formulas for Analyzing Differences in Standard Costs 
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Price 

Actual 
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Standard cost 
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Difference 
in quantity 
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Agure 5.3 Difference Model Diagram for Direct Material Costs 

4. QC methods make it easy to compare differences in 
material costs and direct labor costs, and many textbooks 
have been written on this subject. Analyzing variations 
in the cost of different operations caused by indirect 
labor costs is difficult. With the rapid changes and 
increasing diversification of today's economy, the stan
dard cost system becomes more difficult to use because 
it was not developed with the production of a variety of 
products in small lots in mind. Marketing is concerned 
with the rate of capacity uti!ization since it is directly 
related to inventory and sales. Therefore, we can expect 
the business and manufacturing departments to argue 
over the rate of capacity utilization. A management sys
tem based on a standard cost system and anticipated 
prices should establish a rule that standard and target 
values be revised every three to six months for the entire 
flow of production - from manufacturing to the cus
tomer. Fortunately, computers make these changes rela
tively easy to handle. 

Process costs and individual costs. There is often disagree
ment over whether a particular cost is a process cost or an individual 
cost. Manufacturing strives to manage individual costs as precisely 
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as possible, while accounting looks at the overall picture in terms of 
process costs. Computers might seem to solve the problem of track
ing costs more precisely, but as smaller quantities become involved, 
the conditions necessary to perform such calculatiore: become more 
demanding. As changes in thf'. rate of capacity utilization alter the 
amount that should be allocated to general expenses, it is not 
enough simply to calculate and manage more precisely. The account
ing department must make decisions based on rational levels of 
detail and suitable combinations of general and individual account
ing of specific sections. 

Total costs and direct costs. In actual and standard costs, the 
over costs that occur in the manufacturing and marketing sectors are 
calculated together. We call this "total costing." \Vhile total costing is 
required in financial reports, direct costing is an excellent cost man
agement method. In a cost management report, MITI's Industrial 
Structure Council defines direct costing as a way to distinguish 
betwt:~n the fixed and variable costs related to the cost of manufac
turing and marketing a certain quantity of a product. Only the vari
able cost is used to calculate the manufacturing cost. The fixed cost 
is a periodic cost charged against the total income realized during 
that period. According to total cost accounting, if inventories 
change, costs and profits can vary even if sales remain the same. 
Falling profits that coincide with an increase in sales is a sign of poor 
cost management. Accordingly, calculating the marginal profits from 
sales while excluding variable costs is a good way to select products 
and simulate increases and declines in sales. 

The essence of the approaches just described is the same as that 
of the standard cost problem - how to improve management by 
implementing a cost management program that combines business 
accounting procedures and measures stipulated by the tax code. At 
this point in our discussion, the question of how to apply QC tech
niques to management is especially important. As the primary force 
behind a company's TQC program, the accounting department will 
have to change some of its traditional cost accounting methods. This 
area in accounting TQC requires further work. 

General Notes. As we ha\:e seen, the accounting department has 
to build a consensus in order to achieve management's goals and ful
fill the corporate plan. To do this, as it checks on the implementation 
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of the budget, it must be available to help the various departrnt?nts 
implement the budget and improve their operations. 

The following arc some suggestions on how to carry out these 
checks. 

The budget report. A budget report should reflect four quali
ties: accuracy, promptness, clarity, and responsibi;ity. Accuracy is, of 
course, the most important. Promptness in reporting manufacturing 
and other costs, however, is a close second. And while business stan
dards, clarity of format, and computers are essential to the opera
tion, a budget report that focuses only on how each penny is spent 
without addressing the question of responsibility is deficient from 
management's standpoint. Organizational problems, division of 
labor, and management's responsibilities and. authority must be con
sidered when changing the management system. This issue is dis
cussed in greater detail in Part III. 

The accounting department's contribution. I have stressed 
that the role of the accounting department goes far beyond checking 
calculations. It extends into contributing to better management of 
the budget implementation process. We have already discussed the 
relative ease of budgeting and explaining training outlays. Outlays 
for opening up new markets and for developing new products, on 
the other hand, are not as easily explained. 

Opening up m:t0 markets. Rather than thinking of new market 
opportunities in terms of faraway places, we need to put most of our 
effort into nearby markets we have never visited and into luring cus
tomers who have never given us an order. This is not only inexpen
sive but very effective. We should evaluate this contribution to sales 
independently of the contribution made by our efforts to open up 
markets in foreign countries. 

To build a broader customer base (and thereby increase sales 
and market share) in an already established market is not simply a 
matter of stepping up advertising. This kind of project demands 
time and considerable effort to understand the market and to evalu
ate the company. The accounting department can check (1) the effect 
business spending (such as marketing and marketing-related activi
ties) has on the company's image among the customer target group, 
(2) the increased number of sales calls, and (3) the relationship 
between the budget and business activities. 
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\Vith a TQC approach, the accounting department is more con
cerned with helping the sales department staff than with fastidiou~ly 
checking the financi~l aspects of its operations. TQC requires the 
accounting department also to evaluate, together with the sales 
department, these intangible aspects of the Check stage. 

Dt!velc.Jping nt;w products. Because a company's survival in the 
manufacturing industry depends upon its finding a niche for its 
products, many enterprises devote a large proportion of their budget 
to new product development. Make clear the orientation and 
specifics of new product development as the budget is prepared. 
Once a plan has been drawn up, check the new product develop
ment effort as it is implemented or at the end of the year. This 
review is important for two reasons: (1) because many development 
projects tend to go off in different directions and (2) because more 
money than was needed may have been budgeted for a specific pro
ject, with the excess ending up diverted to peripheral issues. In this 
case, accounting's role is not to determine how large the outlay 
should be but to serve as a detached observer who makes sure that 
the new p.·o-.; :.i•:t development effort is well organized and that the 
outlay is rJein~ ~pent properly. 

Checking goal orientation. All budgets - whether they are 
zero-based budgets, project budgets, or budgets for plant and equip
ment - are developed with particular go" ls in mind. Manufacturing 
budgets have a large technological and methodological component 
with many operating plan expenses under the general expenses cat
egory. Moreover, once it is determined, the budget is implemented 
independently of other company operations. 

When the accounting department checks the implementation of 
a department's budget, it should go beyond financial aspects to con
sider how the different budget components fit together. For exam
ple, twenty months may pass between the time a government 
agency develops a budget and th~ time it has been fully executed. In 
private industry, this period is about fourteen to fifteen months, and 
some six-month budgets are fully e;<ecuted within ei5ht months of 
being drawn up. While this may appear to be a short time, in today's 
volatile, fast-moving economy, any compa11y that is not alert may 
quickly become as obsolete as yesterday's newspaper. The moral of 
my story: Make certain your company's budget is goal-oriented! 



The importance of the accounting department's checking sys
tem cannot be overemphasized. Checks should occur at least once a 
year to evaluate the effectiveness of the various outlays and to help 
individual departments make whatever changes are necessary to the 
part of the budget they arc implementing. The accounting depart
ment should also make sure that the various parts of the budget fit 
together well. 

Evaluating Corporate Performance and Corporate Responsibility. 
Checking in accounting can be considered an evalua~ion of company 
performance in financial management. Naturally, financial manage
ment is the principal objective of accounting here, just as it is when 
budgetary controls are being carried out. \Ve will examine this 
aspect of accounting later in the context of the radar chart method. 

One cannot ignore corporate performance at the Check stage 
when judging a company's financial situation using an evaluation of 
its performance based on accounting methods. However, discussion 
of the standa:·d indicators of financial health such as profitability, 
productivity, and safety will be left to specialized texts. Instead, we 
will take up the issue of corporate social responsibility, a topic that 
should concern every company carrying out TQC. 

Recently, companies have begun being evaluated by their "eco
logical" marketing activities. Aside from the issue of pollution, com
pany activities are being judged by their contributions to society in a 
broad sense. Ur1der the umbrella of a standard financial evaluation, 
a company must demonstrate its social responsibility as well as prof
itability, productivity, and safety. 

Although the social responsibilities of a company have not as yet 
been defined satisfactorily, they should include the following elements: 

L Steady development of the company 
2. Improved work environment for employees 
3. Environmental protection 

• pollution prevention 
• regional environmental protection 
• charitable contributions 
• scientific and technical contributions 

4. Contributions to consumers 
• providing improved, quality products at reasonable 

prices 
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• attention to consumer needs 
• accurate product information 
• inexpensive delivery, improved delivery service 

The fourth criterion for evaluation, the company's contributions 
to consumers, relutes directly to the first and second as well as to 
problems of marketing and the company's day-to-day activities. A 
company can approach the third criterion, environmental protection, 
in one of two ways: ignore it and make no investment or expendi
tures, or embrace it and make voluntary contributions to fight pollu
tion and protect the environment. 

Of late, local governments and agencies have been collecting 
and analyzing data on pollution and then writing regulations (or 
making calculations based on a formula) using that data. In other 
areas, where the collection of information on pollution by region and 
by industry is desirable, this task often falls to a company's account
ing department. The company contributes scientific and technical 
expertise and assistance to the community, for example, by provid
ing neighboring companies with guidance and assistance on TQC 
and by sharing information and people with companies in other 
industries. 

Although social responsibility is not a traditional concern of 
financial management, today's accounting department should be 
actively engaged in it- it affects company survival. Social responsi
bility is part of accounting TQC. 
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The Role of TQC at Each Level of 
the Accounting Department 

The Role of TDC in the System. Before we continue, let's review the 
characteristics of TQC that were described in Chapter 2. 

1. TQC involves gathering information on the condition of 
the marketplace and the business, uncovering the real 
issues by analyzing this information, and determining 
numerical values for policies, goals, strategies, and busi
ness plans developed by corporate management to 
address these and ocher problems. 

2. TQC uses statistics, tables, diagrams, an<l other tools to 
explain company policies and plans and then assigns 
numerical values to them. In this way, people at all levels 
in every department will be able to understand the com
pany's plans, policies, and objectives. 

3. TQC provides methods for carrying out plans tor error 
prevention. People on the front line responsible for exe
cuting the plan can benefit enormously by forming QC 
circles to carry out operations and improvement activi
ties autonomously. 

4. TQC improvements do not stop with solving a specific 
problem but aim to raise the general level of operations. 
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TQC systematically implements and continues the management 
cycle at all levels of the company. Figure 2.1 in Chapter 2 introduces 
the management cycle. Figure 7.1 shows how the management cycle 
is organized throughout the company at a later stage. Since the sys
tem is the same for the accounting department, we will refer to this 
figure as we examine the principle functions of each level of the 
accounting department. 

The Role of Accountings Tap Level Managers. The top managerial 
level of the accounting department consists of a group of executives 
from the vice president in charge of accounting and directors at the 
highest level down to the individual department heads. While actual 
positions vary by company according to the size and nature of its 
business, top level managers are defined most commonly as man
agers at the department head level and above. 

In addition to providing a foundation for business, accounting's 
top level managers play an important role in making business poli
cies and plans. Our discussion here will build on that already exam
ined in Chapter 3. 

The primary responsibility of top level managers in the account
ing department is to implement throughout the company the poli
cies and business plans drawn up by the corporate management. 
Business is based on accounting - and since accounting is also the 
foundation of marketing, accounting's top level managers partici
pate directly in the development of company policies and plans. The 
accounting department uses the budget to direct the i:npl~mentation 
of the business plan from main provisions to details and needs top 
level managers to explain and implerr.ent it. To more effectively 
reach al1 levels of the company, they should utilize the statistical 
methods and graphs of TQC. 

Accounting's top level managers also play an important role in 
the annual orientation of new employees. From an accounting TQC 
perspective, they can explain the deployment of TQC in company 
operations such as policy-making procedures or the relationship 
between product quality assurance and investment in plant and 
equipment. With the spread of computers. accounting's top level 
managers also are responsible for explaining the links between busi
ness management, business operations reforms, TQC, and comput
ers. Thus, the TQC awareness of both old and new employees is 
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lifted to a common understanding of why "total"(T) QC should be 
deployed throughout the c0mpany. 

An important managerial responsibility at all levels in the 
accounting department, and particularly at the fop level, is to 
clearly express the policies of corporJte management in terms of 
departmental objectives and tasks. The accounting department 
should make certain that each department understands the strategy 
for accomplishing these objectives so that the corporate goals are 
reached. 

For example, if corporate management sets a policy of increas
ing sales by 10 percent while aiming at a maximum return on expen
ditures, accounting's top level managers must issue clear and 
specific directiYes to each department, such as where to reduce 
expenditures or which items must show sales increases in order to 
reduce the expenses-to-sales ratio. They are also responsible for 
making changes in the proposals submitted by each department. 

The adjustments made by the accounting department should 
provide instructi0ns about specific projects ar.d the implementation 
tasks to be carried out by various sections. They should also reflect 
the basic orientation of company policy, the state of the company's 
business, and market trends. A directi1 ·e to increase efficiency and 
cut costs by 10 percent would lead to errors and take the company in 
the wrong direction. Specific interpretations of the directive are best 
worked out by the individual sections of the company. 

A big job of accounting's top level managers is to use statistical 
QC methods to analyze the relationship between last year's sales 
and market conditions as well as to make cost breakdowns. They 
should explain the significance of their results using ~<tbles and dia
grams that all employees can understand. 

The sales department, especially branch stores and offices, are 
also deeply involved in developing a system to recognize social and 
economic trends early on and communicate them to the company. 
Those developing the system should decide what information to col
lect, the data collection methods, reporting procedures, and so on. 
For the sales department, however, these activities have a lowe1 pri
ority than the data and materials regarding sales activities. It is the 
accounting department's responsibility to take these trends and bits 
of information neglected by the sales department and teach the rest 
of the company what they me<ln <lnd why thev i\rf' import;int. 
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The technical department as well as the sales department should 
present and teach information. It is particularly important that the 
technical department understand these social and economic trends. 

In addition to collecting marketing information, the accounting 
department's top level managers should actively gather other infor
mation, such as financial data and new products being developed in 
other industries. This information should be used to develop and 
change budgets based on economic and business trends, enabling 
accounting's top level managers to assist corporate management in 
the management and operation of the entire company. 

A principal function of accounting's top level managers is to 
promote company policies and plans with financial institutions and 
other outside organizations. While corporate management actively 
participates in this as well, an explanation of the company's capital, 
cooperating companies, profit-and-loss prospects, improved distri
bution channels, or contributions to the community are best left to 
the accounting department. The accounting department is also 
responsible for communicating requests for cost reductions from the 
manufacturing or purchasing departments to cooperating factories 
or requests for sales increases from the sales department to dealers. 
This must be handled with discretion to avoid stirring up bad feel
ings that could destroy the cooperative relationship. Explaining cap
ital and anticipated profits and losses to cooperating companies, 
especially small companies, is a major responsibility that is part of 
the TQC promotion to be carried out in parallel with the internal 
execution of corporate policy. 

Established methods of management training are vital at this 
stage. To train new middle managers, middle managers and spe
cialized staff from all departments must have standard operation 
classifications that clearly define responsibility and authority. These 
classifications are needed to allow time for the information collec
tion tasks and external promotion activities previously discussed. 
They also help lower level managers train their successors. Later we 
will discuss the relationship between standardization and delegat
ing authority. 

Middle Level Managers. As a rule, middle managers, such as 
section heads, spend most of their time involved directly in the 
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actual operations of the company. We should keep in mind the fol
lowing discussion concerning the direct implementation of com
pany operations. 

Although the division and flow of work is well defined in 
accounting operations, who gets what from whom is hard to deter
mine because responsibility and authority are not clear. There are 
many examples of this. In handling cash, depending upon the sum, 
some cash payments might be taken care of at a level below the sec
tion head or chief clerk. There are different views on the amount of 
money that should be handled on each level. Even if the department 
and section heads decide to divide this responsibility in a particular 
way, it may not be easy tu divide responsibility between the section 
head and someone at a lower level. The division will depend upon 
the section head's position. Moreover, the section head exercises 
some authority over this procedure by checking the contents and 
sum of the tickets written up by subordinates. As this task is formal
ized, however, authority gradually disappears and handling cash 
becomes the only unresolved issue. While the administration depart
ment may want to revise the operation when updating the job 
descriptions of section heads, responsibility should lie with the 
accounting department because it involves handling cash. 

One of TQC's roles in the accounting department is maintaining 
contact with, supporting, and guiding the person responsible in each 
department for implementing the budget. In actual practice, this is 
the section head or chief clerk. From the standpoint of TQC and the 
marketing system, the other departments wiil recognize the basic 
role of business management only to the extent that the accounting 
department's middle managers maintain close contact with the 
departments implementing the budget. 

The accounting department's primary operational responsibili
ties lie with middle management. The latter is responsible for creat
ing, revising, teaching, and maintaining these rules and procedures, 
or standard categories. Directing operations could mean training 
workers to do calculations using an abacus, to write figures, or even 
to stamp documents. Entrusting these matters to a veterJn employee 
and checking tickets yourself is not true TQC. The manager should 
personally teach the content, effectiveness, and maintenance of stan
dards. Rather than managers, supervisors should decide how to 
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teach material and how to make training more effective, as well as 
how to improve skills through practice in the regular operations of 
the company. The shift in accounting's central calculation technology 
from the abacus to computer systems has coincided with similar 
changes t<' the essentials of training and guidance. The work per
formed by an accountant must be assessed and revised in light of its 
relationship to all operations. 

Managers should collect all types of data from both within and 
outside the company. However, since middle managers' role is simi
lar to that of baseball's player-managers, they cannot circulate as 
widely as top level managers in an active search for information. 
Middle managers must concentrate on gathering information from 
people they regularly deal with, such as the representatives of 
financial institutions and collection agencies, and li::;tening to what 
visiting bank representatives have to say. Important information 
about current market conditions is gained during these conversa
tions. This i!lformation is in a different class from that of informa
tion obtained from people at higher levels. Today, a representative 
of a municipal bank makes about 600 calls per month - and gleans 
a great deal of information. 

The Role of the Supervisor. Supervisors generally at the chief clerk 
level are coach-players responsible for seeing that accounting work 
is carried out according to legal guidelines and the company's regu
lations and manuals. Their duties can be broken down as follows: 

1. The supervisor teaches and supervises the accounting 
department staff so that accounting operations are car
ried out according to the manual. 

2. The supervisor uses persor.al experience to guide the 
accounting department employees so that the employees 
will understand the techniques and skills described in 
the manual. 

3. The average employee is younger than previously and 
brings to the job new sensitivities and techniques. The 
supervisor should discover these talents and apply them 
to the work tasks. Remember that it is important to 
involve employees early in making improvement pro
posals in QC circles. 
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4_ Although supervisors often assume leadership of QC cir
cle activities, they should use the an opportunity to com
bine the sensitivity of younger workers with existing 
techniques and skills. The QC drde, therefore, is a plat
form on which to develop new techniques. The supervi
sor should learn as much as possible from the new, 
younger participants. 

5. Many accounting activities begin with the installation of 
computers. This upgrade is an excellent opportunity to 
reform accounting operations (such as clarifying the 
authority for processing payment tickets) and to stan
dardize related operations (such as setting the cutoff date 
for inventory ticket processing and standardizing pay
ment dates: Those in the su~rvisory level and below are 
concerned with the problems of everyday operations and 
should recognize their responsibility to make improve
ments in operations to the best of their ability. 

There are many issues to address when discussing the role of 
the regular accounting department employee. To really understand 
the perspective of supervisors as well as the role of QC circles, they 
would do well to study pertinent sections of this book. 

Digestion and Absorption. So far, we have used the TQC perspec
tive to examine the role of each level of the accounting department 
in carrying out daily work We can su!llmarize these roles as fulfill
ing responsibilities for carrying out corporate policies at each level 
by "digesting" them according to the responsibilities of each job. 

For this to happen effectively there must be a clear chain of com
mand. Watch out for dysfunctional systems of authority, however, 
the clumsiest being what TQC calls "tunnel command," where per
formance is not incorporated. For example, the company's president 
sends down an order - prevent fires. The department head repeats 
the order, "The president says to prevent fires," and it is passed on 
down the line without any specific instructions. As a result, the origi
nal order is not carried out and no improvements are made. This is 
why tunnel command is an ineffective instruction method. 

"Digestion" means defining the division of labor, contents, 
and responsibility for an operation according to a policy and plan. 
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In this manner, a specific operation can be accomplished. This is 
just the opposite of transmitting an abstract and vague tunnel com
mand instruction. 

Therefore, "digestion" implies a communication Ioop from the 
top level to the bottom level and back for the purpose of asking 
questions, proposing improvements, passing on information, and so 
forth. ll1e information, itself is not as important as getting the upper 
level of m~nagement to "absorb" the questions and information. 

This communication loop determines whether problems are 
solved, whether interdepartmental coordination occurs, whether 
action is taken on the basis of external information, and whether 
adequate and rapid explanations are transmitted to people who 
make proposals. Even if the response fails to match the views of the 
original proposal, the important thing is how the matter was han
dled by the superior. The way this "absorption" is handled is a deci
sive factor in determining whether TQC and QC circles are vigorous 
and whether subordinates are enthusiastic about presenting their 
opinions to their superiors. 

While it is not easy to implement digestion and absorption in 
the accounting department and in accounting operations, it is even 
harder to instill them in the manufacturing or sales departments. 
This is because accounting operations are more regulated and estab
lished as part of a system than are operations in other departments. 
The accounting department has an economic and moral duty to 
account for everything down to the last penny. 

A special problem accompanying the smooth management of 
this kind of system is maintaining organizational morale and indi
vidual initiative. Although the sales department, for example, may 
have too many problem-solving themes, when we consider the 
accounting department's role as discussed in Part II, there are not 
that many themes to be absorbed. The most important issues are the 
role of TQC in accounting activities and how to actively promote its 
deployment in the accounting department. 

Although "digestion" and "absorption" may be strange expres
sions, we use them to emphasize important aspects of TQC promo
tion. In explaining digestion and absorption, we should first 
consider the root binding system. This is a uniquely Japanese system 
in which the chairperson of a group of executives charged with mak
ing a certairi decision circulates a draft proposal to the other group 
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members for ~heir comments and appro\·aL Used in most Japanese 
companies and in government bureaucracy, it is not the circular 
communication loop system of making proposals using TQC, but a 
top-down system in which policy is set at the executive level. 

Organizations long accustomed to operating by the root binding 
system do not understand the TQC management system described 
above. They tend to view TQC as a cost reduction process delegated 
to QC circles. If the root binding system's bad influence is blocking 
an organization's TQC management system, special attention should 
be paid to Table 7. L This diagram illustrates the roles of managers at 
differe!lt levels in the accounting department. The accounting 
department should promote this system in order to more fully 
address problems of money and budget. 

The Study of TDC. We have summarized the roles of each level of 
the accounting department from the perspective of TQC. To perform 
these roles efficiently, everyone must study to acq~ire an under
standing of the characteristics of TQC and the ability to use basic 
TQC methods. 

Since becoming popular, TQC has been equated primarily with 
QC circles. As a result, rather than studying the fundament;ils of 
TQC philosophy themselves, executives and upper level manage
ment have pushed for the formation of QC circles. This often brings 
on a "QC allergy" among people on the front line. Therefore, in 
addition to QC methods and the Seven QC Tools, middle managers 
and staff should study the Seven New QC Tools and field methods 
such as testing, inference, multivariate analysis, experimental 
design, and operations research. However, the study of TQC's for
mal methodology may not be enough in some cases. 

If people properly understand the actual meaning and ch;irac
teristics of TQC, and the company makes step-by-step adjustments, 
TQC's expected results can be achieved. The topics that people at 
each level of the accounting department should study are presented 
in Table 7.1. A discussion of its most important points follows. 

The managerial level and above. Although nobody in the 
accounting department at the managerial level and above is igno
rant of marketing, when studying TQC, everyone should use basic 
texts to review the marketing system. This will help reconfirm the 
objectives of business management in companies applying TQC to 
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Table 7-1. Levels and Study Outlines for the Accounting Department when a TQC Program Is Launched 

Level Main Goals Study Item• 11nd ProCHIH 

1. Relationship between management control and 1. The essence and philosophy of TQC 

Top management TQC (should focus particularly on marketing 2. Promoting TQC 

(managerial class) and TQC, and adjustments between sales 3. Statistical methodology (types and outlino:i) 
control and personnel control) 

2. Confirmation of TQC program progress status 

1. Constructing and promoting financial strategies 1. The essence and philosophy of TQC 
2. Promoting TQC in accounting 2. Promoting TQC ..... 

Highest accounting 
3. Adjustments between sales control and 3. An overview of statistical methodology (at the 

personnel control same level of complexity as appeared at the 
supervisors 

beginning of this book) 

IQ 

4. The meaning of QC circle activities and their 
promotion 

e e 
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E section chiefs 
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"' a. 
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0) 

.5 First-line overall 
E supervisory personnel :::> 
0 (plant m<1n<1gers, branch (.) 
(.) 

"' managers, etc.) 
c ·-
Q) 
c: 
c 
0 
I/) 

Qj 
a. Front-line e c supervisors 
0 (accounting u 

section chief. etc.) 

Accounting department 
members 

e 

1. Promoting TQC in your own department 
2. Spreading TQC lo the front lines, and 

absorbing problems 
3. Advancement of information concerning 

economic conditions and management 
4. Connections with other departments 

-
1. Solidifying and promoting corporate policies 
2. Structuring, developing, leading front-line 

strategies 
3. Adjusting sales, production, personnel controls 
4. Absorbing front-line problems 
5. Connections with other departments 

1 . Solidifying and promoting policies of branch 
ottice managers, plant managers, etc. 

2. Implementing QC circles and providing 
leadership 

3. Reporting problem points 10 supervisors 
4. Making adjustments in sales, production, and 

personnel controls; thorough implementation 
of training programs 

1. Understanding the meaning of TQC 
2. Promoting corporate policies 
3. Implementing QC circle activities 
4. Increasing etticiency and improving dally jobs 

e 

1. Overall TQC knowledge 
2. Loading and promoting QC circle activities 
3. Statistical methodology 

. 
1. Overall TQC knowledge 
2. Promoting QC circle activity 
3. Statistical methodology overview ............................................................ 
4. Marketing 
5. Accounting knowledge 

1 . Overall TQC knowledge 
2. Promotion, participation, cooperation, and 

leadership in group discussion for QC circles 
3. Leadership training methods 
4. Statistical methodology 

1. TQC overview 
2. Methods of promoting QC circle activity 
3. Statistical methodology 
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management and •Jperations. If this systematic approach is neglected 
and only specialized parts of TQC are addressed by using TQC 
methods alone, or by only promoting QC circles, progress will not 
go beyond those areas and TQC will not reach its companywide 
potential. It is essential to realize that accounting operations are the 
foundation of all management and differ from partial solutions to 
product problems. 

Studying examples of the effectiveness of TQC and QC circles is 
not enough. TQC advanced scientifically by using statistics as an 
approach. Proper understanding of the development, definition, and 
characteristics of TQC is necessary. Once upper management accepts 
the responsibility for its implementation, TQC will realize its poten
tial and QC circles will come to life. 

Middle management and staff levels. In the accounting 
department, middle managers and their staff know a great deal 
about financial tables, taxation, inventory control, and related topics, 
and apply this knowledge in their daily work. People at this level 
tend either to view TQC either as a collection of statistical methods 
worth understanding or to think the older accounting methods are 
adequate and to passively resist TQC. 

!\·fiddle management's objective in studying TQC is to transmit 
the great body of accounting knowledge, philosophy, and meth
ods to other departments. In addition, this group is responsible for 
the increased efficiency of account::lg operations in the accounting 
department. To achieve these goals, middle managers study topics 
such as the methodology of the seven QC tools. This does not 
involve the same outlook used in data collection or the manufac
turing department's stratification method or even the conver.tional 
approach to accounting materials. The heart of this approach is 
studying the nature of marketing. (Refer to Part IV for more on 
this point.) 

As the middle managers study TQC, they should be concerned 
with the implementation and orientation of TQC into the manufac
turing and sales departments. This, of course, should always be 
done with an accounting perspective. For example, if the sales 
department plans to increase sales, the distribution channels must be 
improved and the distribution costs lowered. The middle managers 
then should study such questions as how to apply TQC methods to 
different nspects of the problem at the same time and then determine 
whilt d~~J lhe accounting department should collect and process. 
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Accounting department employees. The most important 
aspects of QC to ordinary accounting department employees are 
practical matters such as preventing errors and reducing the time 
needed to carry out operations. Therefore, the themes of their QC 
circles usually involve QC methods, in which studying the statistical 
approach and the seven QC tools (omitting control ci1arts and his
tograms to save time) is sufficient. More material can be added 
when themes and the progress of the QC circle require it. 

Throughout the ages, accounting operations have meant making 
calculations. Thus, accuracy and speed on an abacus has long been 
the measure of accomplishment. However, with the increasing mech
anization and computerization of office work plus a growing number 
of accounting and tax offices in the service industry, the nature of cal
culations and bookkeeping has changed. The focus of accounting 
operations is shifting from skill in calculating and bookkeeping to 
inspecting tickets and making statements of accounts. Accounting 
department personnel studying QC methods are being reoriented 
toward statistical charts and tables and toward making decisions 
based on the data contained therein. This requires that today's man
agers and inspectors be well versed in these areas and able to guide 
accounting department employees throughout their studies. 

Accounting department employees are receiving extensive 
computer training in order to rationalize and computerize account
ing department operatior.s. This training should stress the follow
ing points: 

1. As explained when we discussed the role of supervisors, 
standardizing accounting and related operations is a pre
requisite to computerizing them. Accordingly, the char
acteristics of TQC - particularly the P-0-C-A cycle -
should be reviewed and the operations that affect 
accounting throughout the comp<rny should be stan
dardized. Researching the question "What is standard
ization?" is the first step. 

2. Again, emphasize the role of the <lccounting department 
in TQC (discussed in Part II). Study the relevant accmmt
ing process to determine what materials to provide to 
which department at which stage. 

3. Next, employees should study how to print out account
ing information using a simple graphing program (or by 
making a skeleton diagram). Most accounting programs 
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on the market today are capable of creating and analyz
ing financial tables and charts. Few programs actually 
analyze sales, product structure, and profits and losses. 
Therefore, companies have no alternative but to make 
their own skeleton diagrams, assigning the responsibil
ity to workers in the accounting department. 

4. Similarly, accounting materials such as capital utilization 
tables, financial analysis ladder charts, or plant invest
ment calculation accounts are not easy to work with. 
Accounting department employees should study the sta
tistical philosophy and methods of TQC so that they are 
able to apply them to these materials for easier compre
hension. While studying how to work on these materi
als, they should always keep in mind the convenience of 
the "consumer'' of the mate1ials. These topics are t1'emes 
for QC circles. 
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QC Circles 

The Significance of ac Circles. By 1975, we had entered a boom 
period as far as TQC was concerned. It was thought at the time that 
QC circles were embodiments of TQC. There was lots of competition 
between companies regarding the number of QC circles in place, 
their meetings, and the amount of money saved by improvement 
proposals. One might easily have come to the conclusion that the 
QC circle in and of itself constituted the entire usefulness of the TQC 
concept. After two or three years of QC circle activity, however, a 
number of firms began finding their ways into more fundamental 
TQC programs. While this had positive significance to TQC pro
grams as a whole, the downside was that QC programs tended to 
stall out, existing in some cases in name only, leaving many firms 
with no real sense of what to do with them next. 

Many companies in the manufacturing industry had real suc
cess with their early QC circle activities. While these activities alone 
had brought about some significant effects, such was not the case in 
sales - especially retail sales. A significant number of such compa
nies were left with program:; that fizzled out before they really got 
started. This is the natural outcome in cases where (1) QC circles 
have been instituted just because such activities seem to be the right 
thing to do at the time, or (2) the formulation and promotion of TQC 
activities are thrust upon the company's rank and file by m;inagers 
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who themselves have not fully studied the concepts of TQC or 
planned for its use. This trend is not limited to companies engaged 
in sales; it can also be spotted in the sales departments of the manu
facturers. The average corporation sees this phenomenon in work
places with a relatively small number of people, such as 
administrative support, product development, and the like. In par
ticular, it is seen in accounting departments. 

At this point let us return briefly to the basics to clarify what QC 
circles actually are, as opposed to what they are not. This rehash is 
necessary for those managers and upper level administrative per
sonnel who think that TQC is nothing more than QC circles, and for 
the members of various accour.ting departments in the manufacturing 
industries, who have tired of this particular vision of the QC circle. 

The meaning of QC circles. In Chapter 2, we covered some of 
the characteristics of TQC. These can be summarized as follows: 

1. TQC utilizes statistical methodology. Data is used to 
assess the rurrent situation and make judgments about 
it. This same data is then used to draw up statistical 
charts and oblctin the common understanding of all 
members of the workplace. 

2. TQC is a form of "control" (P-D-C-A). It thus places spe
cial weight on methodology and the creation of standards. 

3. By combining these two characteristics, it is possible for 
top management to achieve full acceptance and under
standing of its policies, and to ensure that these policies 

• 
are followed by all members of the corporate team. They 
enable the clarification of roles throughout the corporate 
hierarchy, help ensure that the front line of the labor 
force does not stray from the company's stated policies 
and plans, cmd provide a means by which the members 
of the various workplaces can strive autonomously to 
meet their goals. 

This type of autonomous activity includes job reforms and pro
posals for new methodologies based on the principles of QC. Since 
most of these wm be tied directly to the policies and plans of top 
management, they wiil be used to help revitalize the workplace. The 
autonomous QC activities conducted by those on the front line arc 
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carried out by lhe most fundamental of the QC groups - the QC cir
cle. In short, TQC contains within it the concept of QC circle activi
ties. We cannot stress too strongly, however, that QC circle activity 
alone is not TQC. (This logic is neatly summarized in Figure 7.1 
which depic~s the roles of the various members of the work force.) 

The QC circle can be summarized as follows: 

In one workplace, 
quality control activities 
are conducted autonomously 
at the small group level. 

These small groups, then, are conducted 

as one part of companywide quality control activities, 
with seH-awareness and mutual awareness, 
utilizing the QC methodology, 
for the control and reform of the workplace 
continuously, 
by all members of the work force. 

Note: QC circle activities ar~ one form of small group activity. It 
is worth saying a word here about how they differ from other small 
group activities, such as the Zero Defect (ZD) movement. 

Conventionally in small group activity, "motivation" has been 
one of its primary functions, the stress being on the generation of 
reform proposals from the bottom levels of the work force, rather 
than on special techniques or methodology. 

The activities of ~he QC circle, on the other hand, as should be 
clear from the discussion and definition just offered, are but one part 
of a companywide QC program and use statistical methodology to 
promote control and reforms. These activities superficially might 
resemble other small group activities, but closer examination will 
show that they are basically different. 

Today, a variety of disciplines (such as industrial engineering 
[IE], value engineering [VE] techniques, and statistical methodology) 
are being promoted by small group activities. The concept of target
based controls is also becoming more widespread, so QC circle 
activities themselves may not appear to differ that much from other 
activities conducted by small groups. It remains true, however, thett 
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the essence of the QC circle is that it is but one part of a larger pro
gram, one that encompasses everyone in the company. It is 
important for us to understand that QC circles alone do not make a 
TQC program. 

One view of QC. The QC circle is a uniquely Japanese form of 
organization that sprang up about 1960 from the exhortations of Dr. 
Kaoru Ishikawa, president of Musashi Kogyo University and a pro
fessor emeritus at Tokyo University. Its purpose would be to pro
mote QC activities on the shop floor in the manufacturing 
industries. At bottom, then, the QC circle is fashioned from the eth
nic identity of the Japanese people and by the familial type of man
agement found in Japan. We can say, furthermore, that it was given 
life by the desire of the Japanese people to pull together to restore 
the nation's economy after its defeat in \Norld War II. 

The QC circles became a base from which TQC principles be
came even more widespread than before. From them, the Japanese
style quality control practices were able to become entrenched and 
led to the development in this realm that can be witnessed today. By 
"Japanese-style quality control practices," it should be obvious that 
we are adding QC circle activities to the basic TQC ideal in an or
ganic linking of the two. (The classic reference book in English on 
Japanese-style TQC is Dr. lshikawa's What Is Total Quality Control?) 

I have said that the QC circle is one of the characteristics of 
Japanese-style quality control. A recent book, Sketches of America by 
Ryotaro Shiba, presents some interesting views of quality control. I 
shall quote it here because it clarifies the term "Japanese-style": 

Quality: For a long time, this was one of the main char
acteristics of North American civilization. As a philosophy 
and a methodology, quality control was established in the 
United States following World War II ... 

Later, in the industrial society of Japan, the principles of 
QC came to extend to circles at the very tip of the work
place, and came to be one of the basic characteristics of 
Japanese industry ... 

As far as quality control is concerned in the United 
States, it has developed as one would expect from a coun
try devoted to the idea of "civilization" (or demonstrating a 
strong preference for that which is common to all) ... In 
Japan, however, it was as though there was a hereditary 
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system to apply and adapt it to the native culture ... mak
ing quality control a part of the nation's own "culture." 

In short, the author holds that while quality control de\·eloped 
in a setting that emphasizes "civilization" (that which is common), in 
Japan it was made a firm part of the indigenous "culture" (that 
which is particular). It is my understanding that one definition of 
these two terms says that civilization is flow and culture is stock. 
This being the case, it is certainly true that the QC circle has become 
a part of Japanese knowledge - it is part of our stock. 

Still, one cannot say that TQC will exist where QC circles exist, 
or that all one needs for Japanese-style quality control is the QC cir
cle. We must never forget that the QC circle exists as one part of the 
overall TQC program. At the same time, of course, we should also 
keep in mind two things: (1) that for Japanese TQC programs to be 
effective, the people on the front lines must participate, and (2) that 
there can be no TQCactivities without the activities of the QC circle. 

The Characteristics of QC Circles in Accounting Departments. Insofar 
as QC circle activity is but one part of the overall TQC program, it 
will also be true that QC circle activity within the accounting depart
ment will itself be but one part of the companywide QC program. In 
fact, QC circle activity, by definition, will always be this way, regard
less of the division or department where it is carried out. On the 
other hand, TQC, with its origins in the manufacturing fields, and 
QC circles, with their origins ir.. manufacturing, are not necessarily 
the best models for accounting department QC circles. Clearly, there 
are significant differences between manufacturing and accounting. 

Let us discuss some of the most important of these differences. 
Because simply listing the characteristics of the two, one after anoth
er, would be difficult to follow, I have prepared a table that contrasts 
manufacturing and sales departments. (See Table 9.1.) This is a gen
eral model that cannot incorporate the different characteristics 
among particular companies. I am sure readers will be able to com
pensate in their own minds for fundamental differences between 
this table and the realities of their own situations. 

A few footnotes should be added to Table 9.1. The headings 
"topics" and "standardization" contain some particularly critica! 
problems that I will deal with in the following section. Here I 
would like to add some thoughts concerning the headings "mem
bers" and "meetings." 
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Table 9.1 Comparison of QC Circle Models 

x Manufacturing Sales Departments 
Departments (primarily front·llne sales) m 

Members About 10 persons ranked About 5· 10 persons ranked sales 
group leader and below. section chief and lower. Chief should 
2-3 circles can be formed have rank of section or subsection 
from each group with head; responsibilities and authority 
similar jobs in large plants. both greater than that of group leader. 

Jobs include mixtures of sales. 
service. administrative. 

Meetings Preferably weekly. Evenings and mornings are often 
difficult to manage. Thus. group 
discussion and individual discussions 
should both be stressed. 

Topics Defect policies. cost Same types as manufacturing 
reductions, and other close- departments. 
to-home matters. -------------------·---------------

Strategic, innovative. and positive 
topics, such as how to increase 
market share or increase sales price 
while keeping market share. 

Targets that can be met in Same as with the manufacturing 
short time periods (normally departments. 
3 months). -----------------------------------

6-month or year plans frequent. In 
such cases, it is best to set 3- to 6-
month interim targets and plan 
activities around these. 

Only things within one's ow'l Same as manufacturing departments. 
range. Stay out of others· -----------------------------------. 
responsibilities. Frequently involve cooperation with 

other departments, outlets, cooper-
ating plants, etc. Adjustments are 
critical. 

Standard· Matters easily made into It is difficult with many jobs in these 
ization work standards. areas to institute 100 percent 

I standardization. 

L 
Note: The principle of avoiding other departments' areas of rt1::ponsibility does not apply to the 

accounting department, which must make others' responsibilities ils own. It must be 
acknowledged !hat reforms and standardizations made by the accounting department will 
apply to the entire company. 
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Accounting Departments 
(Administered by Subsection Administrative Precautions 

Leader or Below) 

In small and mid-size firms. 5 or fewer Many points among the responsibilities 
persons ranked from section chief down of sales directors and accounting 
(usually 2-3 persons). Mostly female subsection chiefs are not found in the 
derical employees. responsibilities held by foremen and 

group leaders on the shop floor. 

Meetings can be held easily. but it should The QC cirde should study what is 
be understood that there is no forced happening at the work site. It should per-
overtime as a result. form surveys in addition to administering 

tests and other more theoretical studies. 

General topics dose to home. (a) Select topics that will hold the interest 
of female employees. 

--------------------------------------- (b) Devise topics that will support top 
Take lead to ensure that positive, sophis- management's front- line policies and 
ticated topics are also selected. can be implemented. 

(c} Cirde leaders should get together to 
make adjustments to reform proposals 

Same as manufacturing departments. 
so that they can be implemented by all 
departments invol·1ed. This makes it 
necessary to acknowledge the authority 

---------------------------------------
Same as sales departments. 

of the cirdes. 

·-
Same as manufacturing departments. 

---------------------------------------
In some cases, the accounting 
department will take the lead for 
other departments (see note). 

Do more than change regulations or The authority of accounting job manuals 
forms. It is important to standardize daily and procedures should be recognized 
jobs. by other departments and considered by 

upper level management. 
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The composition of mmibership amt meetings. This is not limited 
specifically to accounting departments. There are cases in which the 
number of members of a QC circle in the administrative fields is 
small, and people of the rank of department chief or subsection chief 
have in reality been added to the circle. The difficulty in such cases is 
the danger that the activities of the circle can then be linked directly 
with, or confused with, normal business or job activities. This ren
ders it necessary for supervisory personnel to distinguish dearly in 
their minds the differences between (I) control activities that have as 
their goal the implementation of directives from the plans formu
lated by top management to improve the way management is con
ducted, and (2) the activities of the QC circles. The autonomy of the 
QC circle must be respected at all times. 

Furthermore, in cases where the number of persons making up 
a QC circle is small, and the scope of their duties is broad, lower 
:evel management personnel may sometimes need: (1) to have a 
thorough understanding of the characteristics of TQC programs and 
the essence of the QC circle, (2) to begin with meetings that are simi
lar to bull sessions for people in the workplace, and (3) to employ 
QC methodology in the selection of topics and reforms that are to be 
addressed, so that the groups involved can ultimately evolve into 
autonomous QC circles. When this is done, however, great care must 
be taken to ensure that the bull session rises above the level of aim
less chatter and takes on a focus. 

Shop floor study and experience. In accounting departments, the 
majority of daily duties are performed behind a desk. The people 
assigned these duties, more often than not, are removed from 
happenings on the manufacturing shop floor, and in the sales offices, 
and from environments where the products are actually used. QC 
circle activity provides a valuable opportunity for th(--se personnel to 
visit other locations and receive hands-on training. Not only do they 
thereby deepen their understanding of other fields, they have a 
chance to exchan3e opinions with people in related areas. Plans 
should be made in advance for this type of practical work. 
Departments could decide to conduct such activities every other 
month, depending on how the QC cif,.:le is handling a certain topic. 
They should be scheduled regularly, however. 

An example that comes to mind is that of a QC circle composed 
of tracers in a design department that m<lde monthly study visits 
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either to the manufacturing facility or to locations where the prod
ucts they made were used. Their experiences led to a number of 
improvement sugge~tions regarding both design and manufactur
ing. Accounting departments should engage in similar activities. 

DC Circle Topics for Accounting Departments. Most of the general 
topics dealt with by QC circles involve policies regarding def.ects, 
mistake-proofing practices, and ways to reduce costs. Given the his
torical context of the quality control movement, it is only natural 
that topics such as these should be predominant. Table 9.2 shows a 
breakdown of such topics by specific items covered. 

Table 9.3 gives some examples of topics chosen by different 
departments in the support sectors. 

The following are topics frequently chosen by accounting 
departments: 

• reducing the number of invoices and other slips 
• conserving office expenses 
• simplifying the process for making cost estimates 
• simplifying office duties by arranging for automatic bank 

deposits of salary payments 
• shortening the time required for calculations 
• simplifying procedures for dealing with cash transactions 
• eliminating calculation errors 
• reforming procedures used in the storage of spreadsheets 

The following examples, as opposed to the previous ones, are 
topics that deal with expanding rather than reducing an clement of 
the system: 

• increasing interest payments by changing the types of 
bank accounts held by the company 

• devising a method to simulate pr0fit-and-loss fluctua
tions brought on by changes in the production process or 
sales figures 

We have been stressing two things, particul<1rly in Part II: that 
(1) accounting is the foundation of management control, and that 
(2) the use of computers in accounting is increasing dramatic<1lly. 
Given this trend, it is only natural that the focus of QC circle activity 
should move: beyond the simple rationalization and efficicncy
increasing topics of the past to encompass a broader and deeper range 



Table 9.2 General Topics of QC Circles 

Item Examples of Topics Remarks 

Quality • Reducing defects, reducing devialions, Depending on circumstances, this could take the form 
eliminating claims of either Increasing precision or redur.lng the number of 

• Eliminating inspection errors (reduction) pieces that do not conform to targeted precision level. 

• Improving precision 

Etticiency • Eliminating late deliveries, quickenir1g dellveri:Js, Shor1ening adminii::ratlve time, reducing paperwork, 
simplifying procedures, streamlining and simplifying procedures are among the topics 

• Reforming transpor1 methods addre!\sed. 

• Shor1ening job times 

Design • Shor1eriing hours lost due to failures !:!! 
• Developing better fixtures and tools 

• Promoting automation 

• Changing equipment layout 
-

Costs • Lowering expenses 

• Cutting unit costs 

• Conserving materials 

• Reducing worker hours 
-

Sarety. • Order and orderliness Order and orderliness mus.t be approached as a problem 
Environment • Preventing fires of shonening the amount of time lost searching for 

things, and targets must be put into a form that can be 
• Preventing fatigue measured by the use of data. 

e e 



Table 9.3 Examples of Topics Chosen by Administrative and Support 
Divisions · 

Depa:tment Example Topics Remarks 

General • Sim9lifying receptionist duties 
Affairs • Speeding up telephone operator's job 

• Conserving telephone expenses 

Custodial • Ashtray cleaning 
• Reforms in periodic inspection of fire 
extinguishers 

• Reforms in corridor and foot traffic 
control 

• Reforms in duties of general reception 
1---

Personnel • Implementing training programs For safety and sanita-
• Evaluating training materials and results tion. see Table 9.2 under 
• Implementing QC training plans "Safety. Environment." 

Warehouse. • Inventory reduction 
Transportation • Reforms in layout of stored materials 

• Reducing packing expenses through 
packing reforms 

• Reforms in inventory-taking jobs 
• Reforms in transporting jobs 

Materials. • Eliminating ordering erro~s 
Purchasing ·Use of unnecessary. noncritical 

materials 
• Optimizing inventory amounts and 

reducing ordering costs 

Testing, • Reducing time needed for inspections 
Inspection • Eliminating inspection errors 

• Simplifying inspection records 
• Increasing :Jccuracy of measuring 

instruments and test efficiency 

Office • Reducing hole-punching errors 
Equipment • Increasing operating efficiency of 

calculators 
• Increasing cooperation with materials 
department 

Design • Reducing design changes 
• Increasing cooperative use of parts 

storage areas 

l 
• Increasing efficiency of blueprint 
creation 

• Increasing design ef~'.ciency 
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of ~oncems. Considered from this perspective, small group activities 
might he said to transcend those of the QC circle and move closer to 
the work one might expect from a research or study group. For 
example, the following topics cover a considerably greater breadth 
and depth in management terms than those previously listed: 

• creating (or reforming) formulas used to determine 
changes in product sales prices and sales leve:ls, and to 
measure earnings fluctuations brought about by changes 
in interest rates 

• using computers to prepare unified calculations of all 
materials handling costs in manufacturing, inventory, 
and sales, and implementing policies designed to lower 
these costs 

Examples of sales department topics. It seems natural that top
ics handled by accounting department QC circles should be shifting 
in outlo0k from static to active, and from administrative to strategic. 
In much the same way, there is no doubt that strategic and technical 
topics that are now the focus of sales department QC circles, such as 
how to deal with defects, are also of great interest to the accounting 
department. These topics are summarized in Table 9.4. 

When we consider that (1) the strengths of marketing lie in sales 
activities, and that (2) it is the job of the accounting department to 
lay the foundation for these activities, the fact that the topics consid
ered by sales department QC circles are related closely to those of 
the accounting department should be even more apparent. They 
cannot be ignored simply because they are perceived to be the busi
ness of some other department. There are so many items of mutual 
concern to both sales and accounting departments 'that the best 
approach is one of cooperation. 

Because the accounting department is the base for all other 
departments, it is important that it heed the preferences and desires 
of the other departments in selecting topics for QC circle attention. 
This is the same logic that says that the sales department should pay 
close attention to the voices of its customers wher. deciding which 
product lines to expand and what types of new products to develop. 
It is a manifestation of the "market-in" approach. Using this 
approach, the accounting department - traditionally considered a 
static rather than active department - has breathed new life into the 
corporation as a whole, yielding a host of unexpected benefits. 
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Table 9.4 Examples of Sales Department Topics 

Department Example Topics 

Sales • Increasing planning accuracy by comparing plans with 
sales results 

•Increasing number of visitations (see note) 
•Increasing competitive rate (see note) 
• Increasing sales prices 
• Increasing efficiency of sales talks 
• Increasing number of firm orders 

Service • Increasing number of calls made 
• Increasing service sales 
• Reducing rate of return service calls to zero 
• Increasing inventory efficiency of parts 
• Lowering number of claims 
• Releasing news concerning ways products are used 

Business • Decreasing losses due to defects 
Management • Eliminating the generation of losses clue to detects 

• Reducing management co!.IS 
• Implementing policies to ensure that catalogs are 

always in stock 
• Increasing rate at which products move through 
warehouse 

e 

For Retail Outlets 

• Improving attitudes in dealing with customers at the 
cash register 

• Widening sales of important products 
• Implementing customer ciJntrol measures 

Note: Target is increased market share 

• Reforming inventory-taking procedures 
• Increasing order and orderliness of 
warehouse 

• Reducing costs in making orders 

• Reforming advertising campaigns 
• Taking measures against shoplifters 
• Taking measures to prevent sellouts of popular 

products 
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Points of special interest regarding topics handled by 
accounting department QC circles. Several points in the selection 
of topics for accounting department QC circles, and in the operation 
of these circles, require special attention. 

I have stated repeatedly that the definition and scope of the ac
counting department's duties have been fixed to a considerable 
extent by both tradition and the legal system. Most of its duties are 
administrative, and in many cases topics regarding the rationaliza
tion and streamlining of the department are considerably more lim
ited than is the case with ott:.er departments. Furthermore, by its 
nature, this administrative aspect of the department's duties is 
linked to the jobs performed by other departments and other 
accounting duties; in many cases, it is not possible to limit a topic to 
one's own job alone. In other words, regardless of how broad the 
specific duties of an individual accounting job might be, compared 
to other jobs, its scope is narrow. In addition, the reforms carried out 
tend to concern matters of procedure rather than substance, and are 
more pedestrian than, for example, the purchasing department's use 
of value analysis. If we take this argument a step further, however, 
the central position that accounting department topics occupy in a 
number of related jobs testifies lo their importance. Supervisors and 
monitors should thoroughly understand these facts and their rela
tionships to the whole, ensuring circle members autonomy both in 
their selection of topics and in their operations. 

The tendency of the reform operations to be administrative 
means that great care must be given to the use of computers in 
these operations. As already noted, accounting skills evolved from 
proficiency on the abacus, and technical knowledge of ledgers 
accompanied by beautiful penmanship were matters of-great pride. 
The computer has made fundamental changes in the nature of 
clccounting department activities. The reforms implemented during 
the process of such changes often include points that are more than 
simple matters of rationalization. For example, the accuracy of 
checks prior to inputting can be more important than the speed at 
which calculations are made. In such cases, the question of how to 
wed the skills of people trained under the old system to the job of 
checking figures involves more than simple job reforms - it 
requires careful consideration. 

In this regard, the duties of the accounting department are shift
ing from the mere act of performing calculations to participation in 
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the formulation of business plans and asset analyses, and in increas
ing the efficiency of calculation processes. As this occurs, the topics 
dealt with by accounting department QC circles can no longer be 
simple matters of administrative operations. They will evolve natu
rally into research regarding the nature of the new, broader duties 
just discussed. While this is reflected in the sample topics listed, it is 
up to managers and supervisory personnel to create the positive 
environment that will encourage the study of such topics. 

One way to begin the process of selecting QC circle topics is to 
refer to topics selected in the past by other companies. A point of 
caution: When doing this, be sure that the accounting units used by 
the different companies are compatible. While this may seem obvi
ous to members of accounting departments, two firms the same size 
and in the same line of business may deal with accounting units dif
ferently. Some examples: 

Method 1. Accounting units may treat the entire company 
as a whole (unifying the head office, sales locations, and 
plants). 

Method 2. While treating the entire company as a whole, 
accounting units may have the head office, sales locations, 
and plants perform their calculations individually and send 
them to the head offa. ·for unification. 

Method 3. Accounting units may treat the head office, 
sales locations, and plants individually and have them per
form their accounting functions sep~rately. 

Differences in accounting units or in the methods used to total 
figures can give rise to differences in the way reform topics are 
approached and carried out. For example, companies using Method 1 
will stress jobs that bear on the accuracy and speed of information 
received from retail outlets, plants, and the like. Those using Method 
3 might stress measures that simplify the accounting interactions 
between various arms of the company when preparing joint state
ments. Supervisors must give these factors serious consideration 
when devising the QC circlesystem. 

The length of time allocated to individual topics. It can be 
surprisingly difficult to determine the proper length of time that 
should be spent by a QC circle on activities surrounding one topic. 
Some topics are similar to those in manufacturing (such as reducing 
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mistakes in copying figures) and can be handled adequately in two 
weeks or a month. However, while you can schedule planning peri
ods for three to six months, in most cases, clear results cannot be 
obtained from accounting department projects (such as reducing 
losses due to defects, increasing actual sales price, and applying eco
nomic calculations to equipment investments) in that length of time. 
Even so, it is hardly desirable to wait around for results for six 
months or more. It may be preferable to set a planning time frame of 
one year and establish within it targets of three months, six months, 
and so on. The first three months ca.n be considered a preparatory 
stage in which the basis for reform is established. Other periods can 
then be planned in terms of the types of results expected from 
reforms. This type of planning is very important. 

Table 9.5 is an example of a reform plan. It was prepared with 
reference to a plan developed to reduce the number of defects that 
cause losses due to contractual obligations. 

Results and standardization of QC circle activities. Estab
lishing reform policies based on the results of QC circle activities can 
prevent the recurrence of defects and imprmrr. efficiency levels with
in the department. To ensure that these re~lllts are permanent, make 
them a standard part of job procedures. Be aware, however of two 
problems that often surface at this stage. 

The nature of jobs in the accounting department and the various 
departmental regulations are more precise than those in other 
departments. Thus, any sort of reform proposal is apt to provoke 
such responses as: (1) probiems would not exist if jobs were per
formed according to the standards i;;i ~he first place, or (2) rules 
would be more effective if they were interpreted according to the 
reality of dany activities. When Lhis hapj ·ens, there is a tendency 
for someone to note in the minutes of the next departmental meet
ing that the reform proposal offers a certain interpretation of the 
regulation already in place and it should be implemented properly. 
This leads to the fear that the proposal will never make it into the 
job procedures manual or become a new sta:tdard. This is not the 
true spirit of QC. The task of the QC circle is not completed until 
the circle returns to point zero and (1) determines why the problem 
arose in the first place, (2) decides what can be done to prevent it 
from recurring, and (3) standardizes the solution so that it can 
become a platform from which to raise the overall level of the 
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department. (Depending on the nature of the problem, the solution 
might be to make a new regulation or establish a new job procedure 
for the department.) 

I have just implied that standardization can be attained by 
turning the proposal into a regulation or making it a part of job pro
cedures. In reality, however, there are other ways to standardize. 
Because there already are so many legal restrictions and regula
tions, particularly in the world of accounting, "standardization" 
does not have to imply the necessity of creating ones. In many 
cases, it is more appropriate to standardize by revising the job pro
cedures manual or switching required textbooks, thereby keeping 
procedures as up to date as possible. This approach can utilize the 
results obtained through QC circle activities. In such cases, don't 
forget to assign a person to be responsible for per~odically review
ing and evaluating the clrnnges. (See Chapter 6 for more informa
tion on this topic.) 

Encouraging Reforms Based on DC Circle Activities. A Japanese book 
that I have already mentioned, The Fundamentals of Operating a QC 
Circle, contains a detailed discussion of how to administer a QC cir
cle. Here I will present the highlights only. And while it may seem 
tedious, it is critical that anyone administering a QC circle thor
oughly understand the material contained in Part I of this book (con
cerning the relationship between the fundamentals of TQC and the 
QC circle), in Part II (concerning the position of QC),. and the main 
characteristics of the QC circle in the accounting department as dis
cussed in the previous section. 

QC circle meetings. The following is a list of items to be cov
ered when convening the first QC circle: 

1. Preparation. Write everything down on large sheets of 
paper - even when, during the course of discussion, 
things might be n"~valuatcd or seem unimportant. If 
writtC'n down, they will be available later. 
• large sheets of paper, erasable blackboards 
• three or four colors of magic markers 

2. Sdection n1 ' !,,,.c;. Select a group leader and a recording 
secretary. 

3. Explimation nf purpose. The section chief must explain to 
everyone's SCltisfoction the ovcr<lll 5ituation, the policies 
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Table 9.5 An Example of a Reform Plan 

Plan for Reducing the Defect Generation Rate 

~I 
I Projections 

Responsibility 
m 61/1 2 3 11 

I 
I. Survey Sales offices - . - - ++ 

CD 
-

Aand B 2 ® I 

\ 

II. Compilation of I .. It . - -Job Manual and A.C CD ® ® Instructions . I 

Ill. Use of Computers t 
in Planning B,D - - l CD ® 

IV. Execution of Reform Individual - . - - +-- - - -
Plans sales offices 

~ ® ® (J) 

Defect Rate 5% 3.7% 3.0% 1.5% 

e e 

61/12 

- -- -
® 

Remarks 

·-

3/20: Heads of sales 
offices have meeting 

3/21: Instructions 
circulated through all 
sales offices 

November: Outstand· 
• ing sales office recog· 

nized at QC meeting 

M co 
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Implementation: 

I. (1) Creation of survey procedures 
(2) Survey 
(3) Survey results compiled 

Ill. (1) Related programs surveyed 
(2) New program created (with manuals) 

e 

II. (1) Current manuals inspected 
(2) Manuals revised to conform to survey results 
(3) Manuals provided for instructions 

IV. (1) Interim policies formed 
(2) Interim policies implemented 
(3)-(7) New manual implemented 
(8) Manual reevaluated and revised 

Reform Targets (to reduce defects from 5% to 1.5%) 

End of February - 3.7% - To lower rate by implementing interim policies that eliminate mistakes 
caused by overlookiniJ problems 

End of March 

End of June 

-3.0% 

- 2.7% - Full implementation of item I 

End of September - 2.0% - Use computer to speed up checks and discover errors before they occur 

End of November · 1.5% - All items implemented through item Ill 
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received from top management, and the direction it is 
hoped that reforms will take. (Following this introduc
tory explanation, things should be left to the 
autonomous progress of the group). 

4. Summation of problems. Pass out paper to every member 
of the group present. Ask them to write down, as simply 
as possible, three to five problems, proposed reforms, 
and their reasons for selecting them. Using these sugges
tions, the group leader prepares a surrmary list of prob
lems that is recorded by the group's secretary in front of 
those present. 

Note: Do not use ambiguous language in preparing 
this list - clarify everything. In cases where the problem 
as well as the opinion and countermeasures are vague, 
trace the problem back to its roots and present it clearly 
and simply. 

5. Have everyone say a few words. Although some people pre
sent may find it difficult to address the group, the leader 
shculd skillfully urge even the least articulate member to 
comment. 

Procedures in the Promotion of Job Reforms. At this point, the text
book approach is for the group leader to chart the procedures 
involved in instituting QC circle-related job reforms. 

(See Figure 9.1.) 
Examples of st:J.tistical methodology used in these procedures 

have been taken from the most simple of the so-called seven QC 
tools. It is my impression that recent QC circle work has been grad
ually increasing in level of sophistication. I present this material in 
the hope that readers will reevaluate the basics, and use the meth
ods properly. 

Topics that Require Caution in Handling: Some Examples. A typical 
example of a topic taken up by accounting department QC circles is 
"lowering operating costs." This issue is of fundamental importance 
for any department in the corporation. Often, other departrpents 
grappling with this problem have come to the accounting depart
ment for current information concerning actual performance. I have 
seen cases, however, where the department dealing with this issue is 
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Step Procedures 

1 

2 

3 

Discover Problems: 
1 . Use existing data to come to a thorough 

understanding of the present situation. 
a. What are the tendencies? 
b. What are the interrelationships? 
c. What are the deviations? 

2. Plot market trends and distribution of 
customers on a map. It is important to 
express the data clea~y. 

3. Get concrete examples of exactly what the 
problem points are and where they lie. 

Determine Topics: 
1. Classify, centralize. and place problem 

points in order. 
2. Which problems are important. and which 

woJld be more effectively dealt with first? 
Which problems are faced by everyone? 
Discuss these issues in the group. and 
select topics. 

3. There will be many problems for which data 
isinadequate. so it is acceptable to classify 
the problems and determine topics on the 
basis of an exchange of opinions at this point. 

4. Reconsider topics too big or too small to 
handle efficiently. 
Note: When determining topics. it is good to 
consider them in terms of how they fit with the 
policies sent down from top management. 

Clarify Topics and Set Targets: 
1. St1Jdy the topics in terms of concrete. obj<>c· 

live facts. To do this. it will be necessary to 
reexamine graphs and records and restate 
the topics. 

2. Determine the specific targets from the real· 
world relationships that have been estab· 
fished (the characteristics from a cause-and· 
effect diagram;. 
Note: Real-world relationships are complex. 
and when determining targets (characteris· 
tics). it may not be possible to make the de
termination easily. If this is the case. debate 
the issues. and determine two er three points 
that most people feel are important. Be care
ful not to simply bow to the majority and take 
too broad a view of something that has been 
broken down more carefully. 

Examples of Melhodology I 
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Figure 9.1 Procedures in Establishing Job Reforms 
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Step 

4 

5 

6 

Procedures 

Determine Causes and Discover True Cause 
Search for the cause (reason) whose reality 
\characteristic) has given rise to each target 
(characteristic) selected. a~ uncover the true 
cause of the problem. 
Notes: 
1. Do not confuse symptoms with re.al problems. 
2. Continually ask Why? as you search for 

causes until countermeasures have been put 
into effect. 

3. Clarify standards in debate. avoiding words 
such as "good." "bad." ·many." and "not 
many." 

4. Avoid expressions such as "inadequate 
connections." Ask questions such as Which 
subsections? or At what point in time?. or 
What type of communication? when search
ing for causes. 

Plan Countermeasures: 
1. Use methods such as ·sw1 H" or the "Osburn 

Method." 
2. Reevaluate realities and the workplace itself_ 
3. Distinguish between interim solutions and 

long-term (fundamental) solutions. 
4. Countermeasures should avoid precautions 

or philosophical arguments. 

The 5W1 H Method & the Osburn 
Self-Questioning Metho~: 

.. 

Determine Plan of Execution and Implement It 
1. Establish concrete targets for reform. 
2. Delermine stages within :he long-term 

(fundamenlal) countermeasure and set interim 
goals. 

3. Decide on the methodology to be used in 
implemenling lhe plan and set it out clearly in 
a procedures manual. 

4. Clarify plan of execution and dec:Je on an 
execulion schedule for the important items. 

5. Train people in the methodology. 
6. Execute plan according to the methodology 

selected and gather data during the course of 
this execution. 
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Examples of Methodology 

Cause-and-Effect 
Diagram 

Note: It is easier to keep 
things straight if the 4M's 
are entered in the causes 
column. 

WHY What would happen 
if you stopped? 

WHAT What would happen if 
you opposed? 

WHERE What would happen if 
ii were larger? 

WHO Whal would happen 
if 11 were smaller? 

WHEN What would ha:;>pen ;: 
yo:.i changed lhe order? 

HOW These and other 
questions are asked 
w"en following up a 
problem. 

Graphs 
Jistribution Charts 
Control Charts 

Date 
Positi~. 3/1 2 

A I I 

B II 

c Ill/ /Ill 

D II II 

E II __ ..... ___ ,.. ___ -
- --------

3 

II 

Ill 

Ill 

I 

/ 

Defect Checksheet by 
Position 

) 



Slep 

7 

8 

9 

Procedures 

Confirm Re~lts 
This involves more than simply studying the 
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1. If the reform proposal impler.1ented works 
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2. Clarify the interval at which 1he regulations 
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Remaining Problems and Subsequent Plans I 
1. If reform proposals are not sufficient. take 

remaining problems back to step 1 and start 
over. 

2. If reform proposals are sufficient. standard
ize them and do the fo:lowing: 
a. Move on to the next problem 
b. Move to a higher level (true reforms) 
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not successful. In the following examples, I will note some prenu
tions that should he taken when dealing with such a topic. 

Case 1: Lowering telephone bills. As part of an overall effort 
to lower operating expenses, a certain sales office decided to launch 
a QC circle project to reduce by 20 percent its monthly telephone 
bills of ¥1 million (U.S. $7,000). Without considering any other 
issues involved, the project got underway enthusiastically and 
snappy slogans encouraging telephone conservation were pasted 
onto telephones. 

However, one thing they should have considered at this stage 
was the purpose of the sales office. In other words, its purpose was 
sales - efforts that would result in increased sales and a higher mar
ket share for the company. Achieving this purpose would entail an 
increase in the number of telephone calls made by sales personnel, 
as well as an increase in meaningful dialogue with the powerful 
people in client companies. This being the case, it would be 
important to (1) make appointments with clients before making vis
its, and (2) discuss sales materials with them prior to seeing them. 
This would increase both the effectiveness of the visits and the num
ber of visits the sales personnel could make. If this is why telephone 
usage is increasing, little can be done about it. In fact, this is a case 
where management should inform the sales staff that there is noth
ing wrong with rising telephone bills - that it is more important to 
keep in close touch with clients and cut back on the number of 
unnecessary visits. 

Of course, certain telephone calls should be eliminated. For 
example, personal calls, needless chatter, and calls that simply recap 
what has already been transmitted by fax to a client should be 
restricted. This means that the topic taken up by the QC circle 
should not be just to reduce telephone bills. Instead, a topic should 
be meshed carefully with more important matters. It is important for 
all departments, including accounting, to understand the main 
points behind any drive to lower expenses. 

Case 2: Conserving receipts. This example actually happened 
to me at a large department store adjacent to the main railroad station 
in a large urban area. I had purchrlsed a box of candy for several 
thousand yen and did not get the regular receipt along with my 
change. When I asked about the receipt, in turn, I was asked, "Do 
you need a receipt?" 
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\Vhen I replied that I did, the register clerk rE.'sponded, "One 
moment please. I'll have one written out for you." 

The register clerk then left the cash register, went to the candy 
department, asked a derk for a receipt, and finally returned to the 
register, apologizing for keeping me waiting. When l asked, "Don't 
you give receipts?" the clerk replied, '"We only give them to cus
tomers who request them." The clerk's attitude was pleasant and it 
was apparent that this was a policy of the store. 

It is easy for a store to assume that few customers actually need 
a receipt or a bill of sale. But if you think that this is all a receipt sig
nifies, consider the following points: 

1. Do customers require receipts for any other reasons than 
official, such as for taxes or business expenses? Or, even 
if they want them, will they ask individually for receipts 
for things they have bought for several thousand or sev
eral hundred yen? Does the fact that they have not asked 
for a receipt mean that customers are satisfied at not get
ting one? Virtually every store in existence today 
employs a cashier at a register, and it is natural for this 
person to hand over a receipt. Therefore, when a cus
tomer doesn't receive one, will he or she feel good about 
it? We often speak of the "spirit of service," but what do 
we actually mean by "service"? Are receipts and service 
totally unrelated in this sense? 

2. Since it is almost inconceivable to consider a store with
out a cash register, let's assume that th~ store has one. 
Now consider the difff>rence in price betwei:?n registers 
that give receipts and those that don't. vVe were talking 
of a large department store, and in terms of its overt11l 
equipment investment, this difference could mean a 
good deal of money, in addition to the cost of the 
receipts themselves. But even so, what in the world is 
this store doing to classify sales, monitor inventory, 
study costs, and the like? Does its accounting depart
ment think that everything is fine if the numbers come 
out right? 

What would the department store in question think about this 
example? Doubtless this does not relate to quality control. lf the 
store were truly pursuing TQC, I think it would be concerned with 



the "spirit of service," and would consider factors such as operating 
expenses and efficiency from different perspectives. The reason I 
bring up this example is to stress the idea that QC topits for account
ing departments and accounting-related fields face the dant;ers of 
falling into trivial activities if QC circle members keep their bliEders 
on when considering topics such as lowering operating expenses. 

Case 3: Conserving place mats. This example also comes from 
a well-known department store in a large urban area. This time it is 
from a restaurant operating out of the department store's "restau
rant row." This is a popular restaurant that specializes in Japanese
style food, and the pictures on its paper place mats are quite 
beautiful. In this case, the problem is that the restaurant was reusing 
thue mats even though they were dirty and wrinkled. I don't know 
how often the mats were being reused, but judging from the number 
of wrinkled mats I saw, I suspect that it was more than twice. Also, it 
was clearly visible to customers that used mats were not thrown 
away, but were stacked on shelves for reuse. 

I grant that this is one way to practice the art of conservation, 
but somehow it does not seem appropriate for a restaurant in a 
famous department store - one where the food itself is both spot
less and beautifully arranged. 

In any event, it would seem to me that taste, beauty, and reputa
tion should be valued more highly than conservation in this 
i•,stance. At the very least, if the restaurant is so keen on conserva
tion, it should switch from the paper mats and their beauty to mats 
made of more durable materials. I have no desire to be served on a 
place mat that is wrinkled or soiled with the remains of another cus
tomer's meal. 

While I don't believe that this store was engaged in TQC activi
ties, I present it as an example of the types of problems that can 
occur when TQC is too wrapped up in the idea of savings. 

The previous examples were of cases where saving operating 
costs were topics for QC circl-:! activities. A number of additional 
examples could be noted of topics unlikely to succeed. These are the 
types of pitfalls awaiting people who feel that TQC docs nothing 
more than consider short-term savings or process as many employee 
suggestions as possible, without taking into account the tmc mean
ing of the jobs that must be performed. If QC circle activities are 
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allowed to continue at this pace, in no time at all the TQC program 
itself will grind to a complete halt. Care must be taken to avoid this. 

The underlying idea behind TQC is to improve the essence of 
the product or job. Keep this idea continually in mind when plan
ning QC circle activities. 
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I. Process Control: Basic Principles and Approaches 

1. The Basic Principles of Control 
Witen thinking about process control. it is necessary to reflect anew on the subject of work. site control. 
l;1itiating work site control. in turn. ;equircs an understanding of the basic principles. namdy. ··what is a work site·)·· 
.. What is control r· and .. Wh:it is wm k. site control'!·· 
In any activity. failurt> to implement 1h11 acti\·ity without proper understmding of the basics can lead to omissions and 
impmper direction in th:! acti\·ity. In short control of a modernized work '\itc is not possible unless the basics of control 
are properly understood~ unless past knowledge and experience arc used to create new intelligence: and unless control is 
suited to the spc~ific workplace in question. 

1-1 What Is Work Site Control? 
To control a work site, it is first important to initiate activity with :in understanding of the original objectives or work. sites. 
and with ~m awa;eness of what kind of comrol is necessary. This also applies to processes where either computers or 
automatt:d equipment are used in produrtion. 

i} The Purpose of the Work Site 
Let us consiJ-:r wt.at a work site: i:; ;ind what its objectives arc by looking at manuf<:cturing proccs~es. 
A manufactur:ng process can be defin:!d as .. a proceo;s whereby the necessary product is created by a<>sembling or 
otherwise processing parts and malerials with human workers or machines and using a certain work melhod. etc.·· 
tlow~ver, !ipon careful consic'e;ation. one can see ihat in manufacturing. it is not the manner of work itself (e.g .. assemh!:,
or processing) that is necessary; rather. the cru-::ial function of manufacturing (that is. 1he work site) is to use work a-; a 
means of achiev'ng the required qualities of performance and funclions in the form of producls. 
According to this definition, the objectives of a work sile can be broadly summ<irizcd as the following. 

Crealii1g products with the specified quality (Q =Quality) 
The quality required of the products to create is specified by the dcsig.n division a~. for instance. product standards and 
manufacturing pmcess c;tar.dards. Aftc1 properiy understanding the required quality. ail factors that affect quality. such as 
human resources. machines, parts, materials rmd work methods. are unfailingly identified in order to unfallcringlv create 
products with lhe quality specified. 

Keeping the product's manufacturing cost down (C =Cost) 
Another objective is to minimizr the cost of all materials. labor and expenses required to produce the product. which is 
done by reducing unreasonahlenes<:. waste: and incr.nsistcncy through an effective combination of such steps as preventing 
defects in an<.i the loss of materiais, reclllcing w;;iting lir. '. and ciirninating the wa~!eful use of office supplies and 
consumable tools. Part.icularly in the case of au1omated. mechanized or compulerized processes. incrca~ing u1ili1a1ion 
rales to assure proper quality is also a part of process control. 

!\laking the specified quality .-;~ 1t product by the delivery date (D = Ddivery~ 
It is also important that products of gouJ c1uali1y be made in order lo meet the predc!ermincd deliv~·ry date. This means 
conlrolling the progress of pmduction according <o production plans, proce~s plans and job instruction siwet•;. for instance. 
so that the product is made and delivered by its delivery date. Another important objective is holstering c11111ro! in or1kr 

to boost productivity. 
These aspects of production mus! he controlled unfalleringly no maner how moclcrnizecl producti~in is. and c:in even he 

said to be lhe slarting point of conlrol. 

2) The Control of Work Sites 
Work site control involves control!ing the human rcsoun.:i:s, parts, marcrials. equip·:1cnL work methods and other ;,spech 
of a lontion that represents the condiriono; under which manuf~cturing is pcrformul. usiPg rhc forc;:!oinl! objectives of the 
work site (i.e., manufacluring) - namely, a prod11c1's quality. cos! anc' qua:11i1y/clcli\'ery ···· .1~ lhe srandards for control. 
Or. put in other 1erms, work site control means economii.:aiiy control!ing the conditions d manufarrurin!! m ordcr lo arrain 
the ohjcc1ivc of manufacturing, namely. assuring :i product's quality. low cm!. quantity a~1d on-1i;n1: delivery. 
Nexl we shall examine lhe hasic principles that define the cssenc!' (~r controlling. 
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2. The Basics of Control 

2.1 What Is Control? 
Control can 111: dcfmcd ;1s n-rifymg th.it ;1 joh i-. h1.:ing performed ;1·xord111g to '.'>pecificd policies. plans ;md st;m(fards and. 
if till· joh 1.kvi;11cs fmm pbns. etc.. drafting corru.:livc 111e;1suri:s am! impkmt:nting them according to pbn so that the.: joh 
pn1~rcsses s;1!1sfattonly. llowevcr. in conventional prodm.:1im1, comrnawb to, say, improve 1.1uality or lower cosh are 
somctimi:s merdy rd;1yed in tunnel-like fa· hion from the pre~,itlt:nt to lhl· plant m:111;1gc:r. then to sc:clion chids. poup 
kadcrs and final!y to the.: worker\. Under circmnstancc:s :.tH:h as !ht:se. e\·en proper control is nol possihlc.: unless such 
commamls ;ire follti.\ed lo lht: Idler_ 
The basics of control rnnsi·,1 of checking and n:chccking lhe following prrn .. edure. 
I I !>.:fining go;1ls 
2) Defining mer hod' 

I~ Plan = Planning 

3 ~:d11c11Hm and !raining 
I-~ I>o = l111pkmenlalion 

..J) l111plementa1ion 
5 I Chc.:d.ing -:. Ch1:cl;, = Eva:ualing 
<>) Tak i·1g rnrrccti ve 1111:;1sures 

I-~ Acuon = Rechecking aclions 
7) l>c.:tt:rmining wht:lht:r actions had lh1.: pror11.:r dkc! or nol 
This circle llf ptmning. doing. ched.;ing and aclion is rallt:il the cin.:k of rnnlrol (Fig. I). 

(
~-~---- ",() ·, 

/ ~(.j ./Rec.h hPerckkiinn. g Defining , • ~,, \ \ 
( j · lhe '~"'" 90,,, \ , 

f (:~:~:;·'-'·~ _::~:: \, \ \ 

Educal1on 
\ , . and lra1rnng 

\ \ Checking lr 
' Q \ lmplemen·-· . 

:?<9 1at1on 0 
' <:>+ / Q 

/ 

Fig. 1 The circle of control 

3. An Approach to Process Control 

3.1 The Principles and Procedures of Process Control 
I lt:re, pron;..,., crnilrol rdl'r' lo lhe conlrol of proct:\\1.:s. Con1rolli11g tht· progrc'>s of production j.., known a.\ "progrc" 
1.0111101," wh1d1 illll'>I he d1'>ti11gt11\lwd from proct:\'> crn1!rol. 
Ah11, lh1.'. lnrn "p1111..css" rdcr' r1o.1t oniy to -,o called 111anufal1111rn,!! pron·,\t:\, hul .1ho the.: 111dhod\ for many typt:'> ol 
Jl•h'>; 1:v1.:11 lht: flow of '"P' and olh:r papnw:11k ,.., :i type of proct:'>\. Thu\, althnugh proct:'>'> control i'> d1,Cll\\Cd hdow 
prmi;lflly ;..., II conn'.rn'> 111;11111L11.:l111r11~· prolt:\\t:'>. 11 I'> al,o i111p111L111t to apply procc\s c1111trol 10 tht: proct:\\C'> of many 
olht:r rypt'\ of Jiiii\. 



The Principles or Process Control at Sites 
Ah hough process control. as the name !mplies. is the controlling of prcxcsscs. it is first necessary to clari, _ ·~ meani:1gs 
of the following: 
I l A process 
21 Conrrol 
3) The action of control (i.e .. going through the circle of control) 
A process is a flow of work used lo achieve an objective. such as a series of processing or assembly. and can be lh0ugh1 
0f as a group of causes (such as human resources. machine.-y. malerials and job methods I thal effccl this objcclivc. 
Conlrol means selling a goal or slandard (i.e .. planning); implemenling (i.e .. doing); checking \\hc1he1 lhe desired resuhs 
are being achieved (i.e .. checking)· and. when an atnormal•ty occurs. laking corrective m..!asures to restore things to their 
proper condi1ion. and encompasses all methods used to achieve the goal or standard in question . 
.. Going lhrough the circle of conlrol .. means repeating the process of planning. doing. che.:king and action. 
Thus. process control also means smoothly going lhrough the circle in Fig. 2. 

Fig. 2 The circle of control and the procedure of process control 

3.2 Control Principles for Achieving Good Quality 
It is said that q11ality is made at the work site, and it is important that products arc made precisely according to the design 
division's quality standards. 
To this end, it is necessary to understand what good qualily is and what must be done in order to create it. 
Looking at product quality from the user's (i.e .. the customer's) point of view, actuali;'.ing the quality that a prod11ct needs 
to function properly is called quality assurance. What a work site reeds regarding quality assurance can he summarized 
as follows. 

3.2.1 Clarifying What Good Quality Is 
Good quality can be thought of in terms of the following. 

Quality in Use 
The foui1dation of qualit: .• ~~urance is approaching quality fmm the c:ustomer's point of view. Hence. good quality 1111.'an' 
that, when used, the product functions and performs properly and in the necessary manner. This makes it important to 
determine what type of ']Uality is needed hy thc1ro11ghly investigating how the prdd11c1 will he used. 
A pend. for instance, should write smoothly, rcsi~l hrcaking. be easy to sharpen and easy lo grip. among other 
characteristics. These arc true quality characteristics, as they emhody the quality rhc consumer desires. In cont1a•;t, rnnlrol 
at a work site is based on such characteristics as rnatcrials. Wcngth and dimensions (i.e .. suhst1tlltl' characteristic~). 

However, a system should he estahlished in which control c11rnrnpasscs not just s11l1~tit1?tc diaracteristics, hut abll true 
quality characteristics ;is well. 
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Quality Th'.tt Takl'S Price into Account 
Quality must always be considered side-by-side with cost Although consumers who desire products with superior 
performam:e will purchase them evl!n iflhey are somewhat expensi\·e, products thal are expensive because of more quality 
than necessary (i.e., cxcessive quality) cannot be called good products. A product should have sufficient quality for 1hc 
purpose for which it is used, :ind also a price suited to its quality. This is what Japanese quality control has succeeded in. 

Quality with Low Variation 
There is always variation in product quality. even in the quality of products made by the same workers using the same 
machinery and methods. For instance, atr· mpting to cut material to a length of 50 mm can result in some pieces thal are 
50.1 mm long ~nd othcrs that are 49. 9 mm long. 
Ahhough there is always this kind of vJriation in lhe quality of actual manufactured pro<lucls. lhe lerm "good quality" 
rekrs to prooucts wnh low variation. To minimize variation in quality, there musl be sufficient c0ntrol of machinery, 
methods and other conditions of manufacturing (known as clements of quality) in order lo ensure consistency. 
Particularly in cases of advanced automation, labor saving and compu1eriza1ion, whal appears 10 be advanced can actually 
reduce dficiency and increasc variation unless there is proper consideration of machinery and methods. 

3.2.2 Raising Everyone's Quality Awareness 
Pre.duels with good quality never occur by coincidence. Nor docs goo<! quality result from concentrating on raising output 
or relying on inspection to assure quality. Instead, workers mus! be imbued with lhe principle of emphasizing quality and 
with a sense of responsibility rcganling qual!1y, and their quality awil.reness - i.e., the realization tbt processes create 
quality - must be raised. QC circles, which approach this issue through voluntary action, are also an important issue in 
thc 1980s. 
Quality awareness mcans cons1an1ly striving 10 comply with and meel the predetermined quality standards as well as other 
standards. 
Steps such as 1he following are needed 10 raise this kind of quality awareness. 

Thomughly teaching each worker the correct criteria for work 
Workers mus! be constantly aware of whether their work complies with job standards and is correct, and whether lhe 
products being made satisfy quality standards. 
In shorr. they must be aware of the fact that qu;..'.ity is made in !he manufacturing process. 
Quality is not made by testing or inspection; products of good quality are made by workers. And so, education is needed 
10 prevent such erroneous thinking as. "Inspection will catch whatever defective products we make." 

Making workers aware of exactly which jobs each of them is responsible for in order to make products of good 
quality 
Workers mus! be told whal che final objective (i.e., quality) of the product is, which job each of them must perform co 
achieve chi~ objective, and what purpose each job serves. 

Inspiring competitiveness and enhancing skills so that no defective products arc made 
Pro\·iding detailed information on any defective products tlwl arc made, :>nd working together with the workers 
to prevent their rcoccurrence 
An issue for the 1980), is raising q1iality awareness hy actually bringing up a work :;ice's quality-related r-rob!ems. 
initiating activities to maintain and improve q•.1ality (such as QC circles) and, through such activilie~. providing guidance 
on what quality is and how to :1chieve •r ,od quality. 

3.2.3 Complying with job standards (job instruction sheets) 
111 order to create products of good quality, workers mus! be made to correctly comply with job standards. A job s1and;1rd 
defines the.: methods for performing jobs nceded to achieve the desiri.:d quality; products of good quality cannot be rn;1dc.: 
wh;n workers work on their own and without complying with job standards. One reason for 1he differe~ce in quality 
between J;1pancse !"Jroducts and American and European ones is that the r~oblc.:rn of comp!iance with job standards is 
appro;ichcd through QC circles, one aspect of Japanese-style quality control. 
The following points arc irnponani prerequisites for enhancing awareness of the necessity of complying with joh 
standards, 
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1) Thoroughly understanding the function and necessity of job standards 
The principal functions of job standards inclludc the following:: 
I) Clarifying the method of work in order to minimize variation among indivi~ual workers 
2) Making te<.;mical improvement e::sier toy giving workers a ckar understanding of the current state of the job 
3) Enabling foremen lo concentrate on their work by relegating the responsibility and authority for work 

This does not mean merely telling workers lo do 1hc job according to cenain job standards: it is also necessary to explain 
the foregoing functions of job standards. and which aspects of the job will be improved by complying with these job 
standards. It is also important to respecl workers· autonomy by listening closely to their opinions and making the 
necessary improvements when doubts concerning a job standard are expressed. 

2) Making standards that workers are capable of meeting 
Workers should not merely be told. for instance, to shave a workpiece to a length of to mm ± 0.5 mm. but also huw to 
shave it to IO mm ± 0.5 mm; in other words. the method to be used must also be defined. In addition. workers. no matter 
how hard they try., would not be able to comply with a job standard !hat exceeds a piece of equipmer.t"s capahili.i-:s (e.g .. 
specifying that a furnace be set within 5° C of a certain lemperalure even !hough thal furnace's difference in lempcrature 
can be as high as 20' C) or a job standard wi1h no range of error (such as specifying only that a furnace be set to 70° C). 
Job standards should be ::-.:~.:.:·;able and not confusing to workers. Job standards must also be readily revised as the process 
is improved or changed. This is another chara::teristic of Japan's QC. 

3) Providing workers with adequate education and !raining in job standards 
Regardless of how good a job standard may be. workers can misunderstand them unless properly instructed. Thus. it is 
necessary to take workers by the hand and, through actual work, show them the correct method of doing the job. 

3.2.4 Eliminating defective products: Maintaining the state of control 
Even though a job may ~eem to be proceeding according to job standards, problems such as job errors c'r variation in 
materials, machinery or job methods can lead to variation in the resultant products. which. 111 turn. makes a certain quantity 
of defective products inevitable. 
Such def.'.!ctive products must never reach the consumer, and so must be detected without fail; measures to prevent the 
reoccurrence of such defective products arc also necessary. Below arc the primary steps necessary to eliminate defective 
products. 

Method No. I: Controlling processes to prevent defective products 
Concerning process control, which is discussed in detail in the following chapter. control poi11ts for foremen and workers 
must be defined, and a fine dragnet of control mus! be put out to prevent defective products from hcing made. In short. 
anticipatory control that checks processes by examining results (characteristics) and causes (factors) is necessary. The 
ability to perform such activity at the front lin" of the work site is another characteristic of Japan ·s quality control. 

Method No. 2; Detecting defective products through inspection 
Even if processes arc being controlled, defective products will inevitahly he made if process c..apahility is deficient. 
Therefore, in order to provide the consumer with only good products, the quality of producis produced must he checked 
( 1.c., inspected) in order 10 unfailingly detect defective products. 

Method No. 3: Raising precess capability 
Raising the capability to create quality in a proces~ (i.e., process capahihty) i·; more important th;in using inspection to 
detect defective products and assure quality. This is hccatisc if process capability is low. yield will he poor and inspection 
costs will rise, no matter how strict the inspections used to assure quality arc. When a process results in a large numher 
of defects, it is nccessa: y to ascertain process capahility. determine the causes and take such o;teps as improving 
mechanical precision, providing workers with education and training and improving the quality of parts and m.1rcrials. 
This is also an important issw for the 1980s. 
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l\lcthod No. 4: AnalyLing ddel:li\e producls and laking measure 10 prevent their n:occurrence 
When a ddl·c11ve pro<lucl is di:te..:ted. ii is necessary to ascerlain and eliminale !he cause and lake s1ep-; lo prevent 
reoccum.-nce. 
The following measures are p;irticularly important. 
1) Cbrifying t:~.actly whal is ddeclive 
2) Ascertaining the prt:cise conditions under which ddectivc products occur 
3) Ascertaining !he cause of !he ddecl 
.t) Designing concrele measures to diminale the cause 
5) lJnl.iilingly slopping !he defect from hapcnning 
Attenlillll in lhese and olher an:;1s is necessary. 

l\lcthod No. 5: lmplemenling thorough change conlrol 
Increased :.1u1oma1ion, labor saving and compu1eriza1ion mean Iha! processes will be changed continuously. When such 
changes occur, !he conlrol sys1em breaks down, crealing !ht: 111:cessi1y for change conlrol. Below are examples of 1he 1ypes 
of changes 10 which change crnHrol applies. 
I) Changes in design 
2) Changing parls or materi;•1:; suppliers 
3) Changing cquipmcm, dies. or loots 
.t) Changing production divisions or production locations 
5) Changing manfuacluring condilicns or melhods 
6) Changing !he me1hods or condi1ions of inspcclion or testing 
7) Changing workers regislered for importanl jobs 
8) Other changes thal have a major impad on quality assurance 
The affec1ed divi~ions mus! engage in prior consultalion rega;ding such malkrs and carry out proper conlrol in order 10 
prevent probh.:ms concerning comrol or quali1y assurance in !he manufacturing process, for inslance. 
A change control sys1cm diagram and proposal for change are shown in Fig~. 3 and 4, respectively. 
Thus, process control becomes possible by implementing logether !he five melhods described above. This i$ also the 
fundamentals of comrol, and it i. import:inl to proceed with a proper undcrslanding of !he fundamentals, whelher now or 
in the 21 ~t century. 
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No. 

Date: (year/month/day) ------
Proposing department 

Assigned department Supervisor l\fanager 

Proposal for Change 

This is to notify you that the following change is being planned. Please indicate whether you require process invetigation 
or the shipment of samples of initial products. 

I. Part to be changed 

Part number 

2. Details of change 

:::eforc change 

I 
3. Plan for change 

lime of .:hangc 

To: 

Response Sheet 

After change 

~me of delivery 
of initial products 

Below is our reply concerning lhc above rhange. 

Part name Part category 

Important part I Other 

Reason for change. a!Tel.'1ed t:h3ral.teristics. etc. 

How initial produ.:t delivery will be indicated 

Date: (year/month/day) ------
Plant: • Dept.: 

----- -----
Section: 

Supcrviso.- Seal Manager 

(I) Process invcsligation and ~ample prc~enta1ion (check one of 1he following): 
0 We will perform a plan! invi:stigation (date of investigation: [year/month/day)) 
0 No plant investiga1ion will be perfc~med; ~lease instigate thorough initial fluid control. 
0 Please send samples as requi:stcd below. 

I) Sample delivery date:: (year/month/day) 2) Details of samples 
(2) 01hi:r inf,,rma1ion 

fig. 4 Example of an actual proposal for change 



II. Process Control Planning 

1. Process Control Planning 
The planning functions of control activity is generally considered to include the following. 
I) Defining objectives 

These objectives include quality. cost time and quantity. 
2) Standardizing by defining procedures for :mplcmcntation. formalities and methods 
_l) Defining thc p:ucedure for assessing the rcsulls of implementation 
4) fatablishing the procedure for handling exeptions 
5) Defining the department responsible for implementation 
6) Drafting a budget 
7) Drafting proposed countermeasures for foreseeable change:; in environmental conditions and for each separate 

condition 
8) Defining the importance and priority of matters to implement 
9) Selecting the machinery. materials. tools and instruments to use during implementation 
10) Defining the information to obtain during implementation, the standards tu use. information to collect ;md 

informalion to relay 
This includes defining where information is to be relayed and when it is to be relayed. 

In process control planning. emphasis is pla..:cd on items such as the following. 
I) Selecting the processes by which design quality is to be achieved 
2) Selecting the control characteristics to be used to control the processes 
3) Defining process conditions using technical standards and design quality. and selling job standards with prototype 

information 
4) Dcfinin~ process 1;ontrol standards with control charts and QC process charts 
5) Defining methods for rcspondine ;., ahnormalities 

Fig. 1 shows the flow of pl;:nning for procec;s control activities. 
The success of control activities depends on planning in the first stage. Given the current empha~is on forward- looking 
activities, such planning mus'. be precise and extensive. 
The principle of exception CO;ltrol is always included in the basic theory of wntrol - beginning with a proper awareness 
of the economic, quality - and process-related problems one currently faces. Trying to incorporate all conditions in 
con!rol activities involves excessively long preparation time and excessive costs. There arc also problems that remain 
technically unresolved. In other words, unexpected circumstances will arise even in a system designed to he omniscienr 
and omnipotent. Consequently, the procedure for responding to such circumstanc.es must he defined in adv:rncc. 
Innovative steps arc also n:!cessary to prevent improper planning. This mear.:; analyzing cases of past failur::~ and 
functionally implementing a design approach that ~eflccts the intentions of pianning. 
During planning it is also rrcferable to plan the procedures for collecting and storing rhe kind of information that will he 
useful in the future. Objectives that arc too vague will negate 1he value of m11c:1 informalinn. 
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Fig. 1 The positioning of process control planning 
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2. Defining Control Points, Control Items and Inspection Items 
During cC'ntrol. cau~es are jjer!ified afld results arc used to check the effectiveness of control. In process control. the 
process (i.e .• system <'f causes) is judged to be functioning favorably when. after dcfiai1;E the con!rol ar:d quality 
ch1racteristics. the resulta1•t values are in a state of control. In contrast lo lhese "characlcrislics ... JIS Z 9021 (control chart 
methods) uses the term "ilems t0 t::onlrol ... which ;m al·,() referred to by various names. ~uch as control poinls and control 
items. 
Other terms similar to "control point .. include check;x>int. item for attention. inspection. inspcclion ilems. a~sessment 
points. check items, control characteristics, quality ch:iracteristics and manufacluring control ch:uactc1istics. There are no 
j'l<>rticular JIS prescriptions c~r-:eming terms. Here. tile term "co!ltrol point" is used as a general term encompassing all 
o~ these other terms. lte~s u~ed when autonomou!'ly ascertaining and checking a process's system of causes in order to 
carry out process responsibility are called "inspecfr.m itens. ··while the terms ··control item ... "control characterisliL ··and 
··quality characteristic .. are t•sed to refer lo the items used when checking or inves1igati11g process results with lhe 
ohjective assuring qua:ity. in a process, responsibi lily for QCD is assumed. As general terms, ··conlrol iten: ·· and "control 
characteristics" would seem satisfa:tory. "Quality characteristic" would seem especially appropriate for pr.1cess corlrol 
hal'ed on cor.tr'JI ch;uis. However, it is importan• lo strive for consistency (when appropriate} by defining terms according 
to in-house standards. In fact, the first st:p in promoting quality control is the use of common terminology throughout the 
company. This is because a superficial interpretation of a term can cause unexpccled confusion. Students asked ... What 
is quality control" reply mauer-of-factl), "The control of quality:· Caution is required to prevent things like this. 

3. Defining Control Points 
The method of defining conrrol poinls naturally depends on the objectives and control level of procl!ss control. Creative 
innovation is called for to enhance efficiency by devising an easy-to-use method ::Jited to circumst,mces. 

3.1 General Problems Faced When Defining Control Points 
I) How to prevent control points from being overlooked 
2) How lo define the importance of each control poinl and how to select the priority control items 
3) How to correlate processc" 
4) How lo correlate control points with design quality 
5) How lo organize and integrate control poin1s 
6) How to quickly ascertain the status of control 
7) How to prevent the misunderstanding of control •minis 
8) How to prevent lhe defining of control points from taking too much time 
9) How to adapt control points when rapid changes in environmental conditions arc made 
These and other problems are conceivable. The principle of qualily control is to ascertain lhe current stale of affairs and 
proceed in a manner grounded in facts. When a uirrent problem is vague, its solution will also be vague. 

3.2 Information Used to Define Control Points 
This includes information concerning the intentions behind planning and design; required quali1y; design quali1y; 
prototyping; q·1ality and processes during the initial fluid period; capacity ol the current process; control points for 1hc 
pre-process; the slructure of qu;tlity assurance; and technical and joh ~land:mls used in processes. 
Many required qualilies are specified qualitatively. Using lhc case of an alarm clock as an example. such q11ali1ies would 
be, for instance: 
I) A sound that wakes the user gently 
2) A uniq·1~ design 
3) An easy-to-read time 
4) A reasonable pric.e 
5) An alarm thal is easy to set 
These qualities are converted to suhstitule characteristics in order to raise reproducibility and producihilily. In con!ra·.t to 
these characterislics, design quality is determined by averages, chstrihution .md tolcrarm~. ncccssital1n!! thal th..: P"''per 
methods of conversion and assigning values he sl'11xtccl. 
<)uality characteristics such as the raw materials and pa1 ts I hat serve as proclud compont•nls are dctrn11i11cd at the same 
lime as the product's design q11ali1y. At lhe same lime. rhc machinery used, 1ools, job method, joh procedure and P!her 
procr~s conclilions, along wilh joh cmpha\is, for cx.unplr. arc also decided, lhcrt'hy eslahlishin!! !ht' joh standards. 
l'rohlcms common lo the entire process arc resolvt'cl w1lh spccifii.: 1cd111ology and prodwlion lcd111ology. ;ind estahlislll'd 
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h:dmii:al slanJ;1rJs arc~ applicJ to probkms uni._1uc to a i:crt.1in produi:t or proccss. Thcn. in accordance: with thc proccss·s 
spei:ific:tions. Jcsign 4uality and job stanJarJs. prototypes arc maJc anJ assessed with rcspcct to rcquircd quality. At this 
time. it must be Jc:i:ideJ whid1 rnntrol points to assign to whid1 proccss. Design changes and prototyping are rcpeated 
until 4uali1y. cost. proJui:li\'ily and other requirements are sa1isficd. Whcn thcse changes arc madc, control points Olnd joh 
slamfards ;ire n:ex;unincJ and amcnded. Poor handling of informalion i:onccrning changcs can impedc control of thc main 
prodm:lion process. Lirge amounls of information arc: generated prior to the initial fluid period, and this information mus! 
bt~ proccssed specdily s11 1ha1 the mos! reccnt, mos! appropriate infumration is used lhroughout thc cnlire process. 
When defining controi points, one mus! strive lo solvc problems fur thc cntire process, ralher than thinking only of ont: 's 
own proccss. Hc=rc is ont: cxamplc: Thcrc= was a problem with the warping of PCBs in a soldcring process, but an 
im·t:sligaliun re\'eakd no pallcrn in thc location of occurrcm.:c. I lowcn:r, upon delermining that culling directiu;.s were: 
inrnnsislcnt in the PCB culling pnx:css, it bccamc apparanl thal warping occurrcd in the substratc's longitudinal dircction. 
Dctecting this pallcrn kll to a solution. making ii possiblc to omit lhc conlrol ilcm of PCB warping. Rc:occurence of thc 
probkm was prcvcntcd hy li:-.ling this c.1sc in tcdmical standards and in collcclions of quality analysis cases_ 

4. The Method for Defining Control Points 
In proccss control, control points an: ddincd and lhcir valucs uscd to ascertain thc status 'lf the process. There are many 
polential caust!s in a proct!ss, and so job standards arc fullowcd in 'lrdcr to mainlain 1hc process (i.e., 1he syslem of causs) 
in a farnrable stale during produclion_ However, assigning pcrsonnd to chcck e•1i:h of thesc causes and verify whc1her 
work is bcing performed propcrly during normal production entails considcrable efforts yet is limilcd in diccrivencss_ 
lnsrcad, \11orkers auronomously inspcct lhcir own work, maintaining thc process in a favorable stalc while also checking 
th.: control characleristics of produ•:lion rcsults; when chest! rt!sults indica'..: a favorable state, that is, a state of control. 
the process is considcred favorable. This approach is known as process controL It is poinlless unless rhe con1rol 
charactcrislics at chis time arc s:11isfactory. Thus, thc qucstion is how to dcvisc a method of defining efft!ctive con1rol 
points, a queslion that has pro1nptt:d consiJcrablc innovation. 

4.1 The Method for Selecting the Items to Control 
Below are the guidt!lines for sdecting rnntrol itt!ms for process control bascd on control charts. 
I) Thoroughly aSCl'.r·ain \,hich qualily charactt ristics of thc product rcpresent the user's required qualiry and scki:1 

chose control itcms chat are importantly rclatcd to the objccti\'cs d use. 
'.:!.) Sekel nor just the iinal proJucl qu.ility charactcristics, bur also thc quali1y charactcristics of lhc materials and 

semifinished product based on the reasonable requircment~; of 1he ncxt proccss. 
3) Although it j, acceptablc to sclccl characteristics aflcr thc rnad1int!ry, ere., has been asscrnbled, also sckd the qualily 

characteristics and manufacluring condi1ions oi each part in lhe processes prior to assembly; identify those control 
itcrns th;1t should ht! cor.1rolled in those proccsst!s. 

-l) Sdccl proccsscs Iha! arc imporlanl in lerms of quality and which art: casy 10 111easure and ca'y 10 lake correc1ivc 
rncasurt!s again-;! in thc process. 

5) W!icn dircct mcasurernent is tci:hnically and t!conomically unfcasible, st:lcct thc quality characterislics or 
manufacturing condi1ions clost:d relatt!d lo the affcclt!d quality characlcrislics. 

Dclails concerning proccss conlrol based on rnntrol charts is discusscd in th.: next chaplcr_ 

4.2 Control Characteristic Enumeration Methods 
Thc morc individual charactcristics lhcre arc, the rnorc difficult ii is 10 enumeralc tht:m. Evcn kngch, fur instance, involvcs 
many characlerislics, sucl1 as width. thickness, diameters (cxtcrnal and internal) and dcpth. Tablcs I and 2 list thrse conlrol 
characteristics in ordcr lo prevent omrnission. 
Physiral control is characterized hy the use of C(iS units, which comprise thrct: components (leng1h, weight and time) 
used in ~·omhina!ion to rnea\l.tre. Thcsc combinations includc surface area, specific gravity and speed. Recently. sensors 
havc come into frequcnl use lo rneasur1: by rnnverting 11110 elc<.:trical charac!cristics. One cxamplc is a method for 
mcasuring an ohj.:ct'_.; flatness: The ohje<.:I is ~hincd with light; the rcflee!cd light is pas~ed through a pholoccll and 
me;isurcd :1\ ;11; clcc!r1..:al d1arai:!cristic. 
The system of SI units comprises lcilg!h (111). mass (kg). time (s), current (A), thermodynamic !cmpcrature (k) and 
luminous 11111.:n.-;ity (cdJ. used ;1s auxiliary units arc planc angh.: (rad) and solid angle hr). A variety of units are deriH·d 
from thc.>e u.1irs. 
A eh:1ractem!. _· diart cn11mna!L'S !h~· Lii:!ors or" sinµ le d1arac!eristic The chara<.:tcris!ic ibelf should also he !hcu1ght of 
!ogdher with good qualiry. 
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Odor may at first seem unrelated to electrical producrs. bur a .. futon" dryer. for instance. gives off a very unpleasanl 
plastic smell when first usl'd. Refrigerarors also involve the problem of food odors lhat lhey picked up. These prohkms 
would seem preventable by incorporaling the corresponding control points somewhere in rhe process. 

Table 1 The elements of control characteristics 

Pcrfonnance 
CGS units 
Physical characteristics (those that stimulate the sense of sight. hearing. taste and smell l 
Reliability and durability 
Maintainability 
Safety (mechanical. chemical and cleclrical) a.id ham1lessncss 
Cost effecti,·cness 
E:-sc of handling. workability, practicability and operability 
Comfort 
Serviccabilitv 
Compatihili1)1 and expandability 

Table 2 CGS characteristics 

-
c 

c Length 
Area 
Volume 

G 

G 
Specific gravity Weight 
Concentration 
Moment of inertia 

s 
s Speed Fineness T me, rotations 

Acceleration (denier) lime 
Flow Period 

I Frequency 

L 
4.3 The Quality Expansion Method 
This ent;iils expanding required quality into design quality and then to control poinrs. 
See Tabies 3 through 5 for examples of expansion. 

Table 3 Expansion of an alarm sound 

(high or low sound) cin.:uitry 
Power 
supply 

Suhstr;lle material 
- Prir.1cd circuits 

Loudness of sound 

Confnrtahlc sound 1 f-requency ----.---- Elci.:tric 

!Cs 
Resislancc 
Capacitors 
PClls 

Holes Hok positions - Misali1mmrnt 
Rhythm 

·Tempo 
Harmonics 

- Warping Hole diameter ]Roundness 
Appearance - Diameter 
Dimensions Flashing 

Perpendicularity 
Speaker Print scpar .11inn 
Resonance with alarm clock body - llole blocb)!e 



Table 4 Expansion of the required quality of rubber gaskets 

Prcvenling kaks ~- Shape ~ Dimt!nsions ~ Lcnglh, Thickness, Diamela, elc_ 
~ Durability ~ Tensile s1reng1h, I-lexibilily, Briuleness. Hardness, Warping, elc. r- Wealhcr resistance 
- Appearance ~ Scratchin~. cracking. !lash, etc. 

Table 5 Quality expansion related to safety 

Requin:d quality Dt.-sign quality Control item 

Safety Med1anical safety Materials 
S1reng1h Heal treatment temperature 

Compressive s1reng1h Heat treatment time 
Tensile strength Ambient gas wmponents 
Flexural strength 

Shape Flashing, kurtosis 

Chemical safety Elution 
Amounl of heavy met;1ls used 
Amount of organic solvents used ll1ickncss of surface film 
Corrosion 

Elcc1rical s;ifcty 
St;itic electricity Physical properties of anti- electrostatic agent 
Voltage resistance Resistance 
Power consumption Temperature 

4.4 Methods Based on Important Quality Item Tables 
This is used to indicate items such as lhe following: target values for required quality and important quality items, design 
emphasis items, quality assurance items; and quality assessment, process planning, process control planning and related 
standards in the design, prototyping and mass production s:ages. 

4.5 Methods for Analyzing Pn:;cess Functions 
This enlails process analysis designed to "scertain the funclio~s of ea~h element and delermine 1he following with respect 
to the system of factors. 

System of factors : Inspl!ction items, acquired information (e.g , Jcsign specifications and process control results), 
inspection methods (point of inspec.iion, inspection intervals, sample size, method for identify
ing abnormalities, and res!Jonse procedure), work standards (facilities used, tonls, work methods 
and procedure), persons in charge Lind supervisors, etc. 

Results : Controi items, informatiun to relate, control rne1hods (stratificalion, grouping and sarr.pling), 
rnelhod of iden1ifying abnorm:ilities and response procedure), persons in charge and supervisors, etc. 

4.6 Methods Based on Two-Dimensional Tables of Defect Phenomena and Causes 
This method involve~ clas~ifying defect phenomena ano analyzing correla!ions with causes using two-dimensional 1ables. 
Examples of defect phenomena include problems wilh appearance, mechanism .• , electrical characteristics, reli:ibilily and 
safely. 
Causes include equipment, materials, work mcrliod~. worker~ and control methods_ 

4.7 Methods Based on Combinations of Two- Dimensional Tables 
Thi~ involves wnsolidating into a single 1;1hlc m11lt1plc lahl:.:s preparL:,! separa1cly: I) reeiuired quali1ies (A) and design 
qualities (B), 2) design qt1alitics (B) and control 11cms (C), )) control items (C) and inspection items (0), and Hl 
inspecrion item~; (D) and required qualities (A). \Vhcn pr·~paring a IW<Hii•ncnsic,nal tahlc, orni1tcJ items and correlations 
hetween items arc frequently noticed. 
In the case 1;f a pencil, these i1cms would appear thus. 
Required qualiri.:s (A) . Smoothness, rhc core's resistance (C; bre;1king, case of sharpening, erasability of wrillen letter~. 

appearance, case of gripping, resistance lo smearing and indicated qu:ility. 
l>e . .;ign qualities (0) : Raw mar ·rial quality. hard11ess and strength af the pencil core 
Control ircrm ((') : Hearing te111pera111re and componcnr purity 
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Inspection items (0) : Raw material result tables. instrument precision 

These are shown in Fig. 2. 

I Heating temperature 

Heating lime, 

0 Component purity, 
O Mixing ratio 

0 
Smoothness, 
The core's resistanc 
lo breaking, 
Ease of sharpening, 
Erasabitity of written 
letters 

0 
0 
0 

0 
000 
0 

Fig. 2 Combinations in a two-dimensional table 

5. QC Process Charts and Process Control Standards 

/3 J '" 

A QC control chart is prepared, for quality assurance purposes, by setting control points for each process according to the 
flow and procedure of the production process. The objective is to ascertain the relationship between processes and detect 
as many abnonnalities as possible in the pr~process. As a single chart can contain large amounts of information, this 
graphic representation makes it possible :o understand the entire system of process control at a glance. 
Problems encountered when preparing QC control charts include the following. 
I) The precision of process analysis (i.e., how closely to analyze a process) 
2) The clarification and relegation of responsibilities and authority . 
3) Innovations concerning standardization, similar products and similar processes 
4) Determining whether concentration or dispersion is the problem with respect to control characteristics. 
5) Information fro:n the initial fluid period is not yet incorporated. 
6) Related standards are not organized. 
7) Methods for making revisions in response to process changes. 

Table 6 The precision of process analysis for press die mounting 

Die mounling Die mounting -i Checking die qualily 1 Checking a;ipcarancc 

D
. . Checking ~hape 
1e moun1mg 

Die fas1ening -
Checking mounting -r= Checking posi1ion 

l Checking lorque 

Ma1erial ~cuing 1 Malerial ~cuing 
Checking ~uing 
Sellin~ the posilion de1ec1or 

Shape ::b 
ln~peclinl! inilial produrls 1 Appearance .._.-- Fla~hinJ! 
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The necessity of process analysis and the uhjectives of control detennine how ddailed process control will be. In Tabk 
6, which t:ses a pressing prll\:ess as an ex.•i<1ple, analysis is limited to die mounting if process control for it is successful. 
but i:J'!rformed with greater detail whcr probkm solving is unsucce:;sful. 
Responsibility. authority, work standards and ch;mge control ha\·e already been discussed, and so are omiued here. 
QC prOl:ess charts. being applied to process control, were conceived to soh'e the: kinds of problems presented here. 
The items entered on a QC procc:ss chart indude workplace name, process name, process flow, control applicability 
(materials and products, for inst;mcd. control points (control items and inspection items), persons in charge, control times 
(i.e .• times and time intervals), the methods of stratification and grouping, sample size, method of measurement, data entry 
fom1at names, methods for collecting and relaying information, methods for judging the state of contrtl, the procedure 
for responding to abnormalities, relat!!J stand<irds, process capability and emphasis in control. 
Fig. 3 is a QC control chart that shows control points only. Actual examples of QC process charts are presented as a 
principal thc:me of Issue -l. Vol. 26. of "Quality Control. .. 
These QC process charts are registered as process control standards and i.:sed to standardize control activity. This use of 
standards can be thought of as similar to that of work standards, for instance. 

Control point 

Process Control item Inspection item 

Material The mah·rial's quality assurance system 

J. Lot No. 

Mixing Mixing rario 

J. Machine history 
Stirring time and speed 

Rubber sheet forming Thickness Amount of material used 

J. Appearance (surface) Roll rotation speed 

Culling ll1ickness Blade history 

J. Appearance (cut surface) Blade mounting 
Culling speed 

Vulcanizing Dimensions Die history 

J. Appearance (flashing and surface) Die shape 
Hardness Difference in die shapes -
Tensile strength Press pressure 

Temperature 
Time 
Instrument accuracy and precision 

Fig. 3 Control points in a rubber gasket manufacturing process 

Table 7 Rechecking control items 

Process Control item 
Process where an abnormality was successfully detected 

-
Pl P2 

y II 0 
p 

I Y1! 0 

+ 
. . . 

y !I 0 
I>, Y!! 0 . . . 

Crircria used to select important conrrol ircms include impacr on the po\t-proccss. urgency prior to solution, and the 
potential of conrrol in one's process. 
The process flow dcrcrmincs rhe 0111trol items, rhe appropriarcncss of which must he rechecked. Lcr us assume that control 
item (y,1) has hcen determined for each process (Pi), as shown in Tahlc 7. Herc, one checks where a process abnonnality 
was dctccrcd and wha: kind d revision<> ,,hould he made to make dch·ction possible. In rhis example, control items y I! 
and Y!! arc acccprahlc as thcy arc. hut for y11 and Y.~ 1 it is necc,sary In recheck whether tlwre arc prohkms with eirhcr 
rhc process or thc corllrol items thc:mst:lves. 
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6. Problems in Process Control 
When implementing control activities. it is necess;iry lo first clarify the objectives of. and problems related to. those 
acti\·ities. 

I) Investigating Control Characteristics 
To initiate process control. the control characteristics of the process (i.e .. the items to control) must bc selected. These 
control characteristics must be suitable for the required quality and design quality in question. The quality characteristics 
required, in tum. can be very numerous. depending on how diversified the product is ancl how high its value-added is. and 
can also change in importance in a short period of lime, as can the quality levels. Consequently. the method of selecting 
and changing these control characteristics in response to such changes is very important 
To assure quality. a process must be maintained in a stale of control. Even if a stale of control is maintain.:d. however. 
it will not be possible to <:ssure required quality or design quality if the control characleristtcs are inappropriate. Thus. 
while process control is a necessary conditi()n for quality assurance. it is not a sufficient condition. However. inno~·ations 
for bringing this insufficient condition as close as possible to sufficient are important 

2) Methods of Factor Analysis 
fa·en if control characteristics are appropriate for design quality, the cause of any process abnom1ality that occurs must 
be promptly ascertained and eliminated and steps lo prevent recurrence taken. Responses to abnormalities arc often 
delayed due to analysis on the interrelationships of these characteristic factors that is not sufficiently comprehcnsi\'C or 
detailed. 
Merely collecting characteristic values during data compilation does not ensure a solution. Instead. lhe processes in the 
system of causes are stratified and grouped. It is also very important to prepare data sheets to clarify stratification and 
grouping, and to systematically record the process information obtained. Also needed are steps to train personnel lo judge 
processes during everyday operations. In short, factor analysis becomes possible only when factors and characteristic 
\·alues are correlated. 

3) Standardization Based on Current Circumstances 
Standards in process control include standards used to ascertain causes: standards used to check results; standards for 
expediting the organization and administration of control activity; and standards for ;:becking whether control activity 
complies with standards. 
The setting of these standards. the procedures for revising and abolishing them. and r:-lsitioning in the system of 
standardization, among other aspects. must be given considerali•in. 
Although inadequacies in the standards themselves are not fatal. there must be simplicity and clarity in the actual 
application of these standards. 
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Ill. Preventing Human Error and Foolproofing 

1. The Essence of Human Error 
Human error is often seen as troublesome, a nuisam.:e an<l bad. Nonethdess, just like: the law of n:tturc, human crror has 
its own n:ason for existe111.:e. The essence of human error is such that its occurrence can be prc:venred from leading to even 
worse: e\'ents - much like a fust! in an electric circuit. It is also frequently nec~ssary to recognize: the role of human error 
as a kind of safety valve:. 
Thc manner in which human error occurs not only depends gre;1tly on individual charactcristics, but also varies 
considerably according to TPO. The: effect of ambient factors is ;mt one of a main dfect but rathcr interactive:. Another 
frequently .lbserved tendency of human error is that once it occurs, rather than being prevented, it is more likely tu 
increase in frequency, whether among indiviJu:1ls or groups. 
Human error can be reducc:d but ne\'cr diminated. Although one may wish to learn thc extcnt to which human error can 
be reduci:d, this limit is by no means pt:rmani:nt or immovable; considerable variation is nonnal. In short, the nature of 
human error is such that it is always unclear which errors arc unavoidabk and which can be climinated. 
Human error is oftc:n thought of ;:s something that is done unconsciously. In reality, however, it is not that simple, and 
only seldom is it determined whether a human error was committed consciously, uncono;ciously or somewhere in between. 
Hum:m error is even sometimes committed in the mistaken belief that the: action is the correct one:. Moreover, one cannot 
even rule out the possibility that an error was commiued intentionally but merely made t'l look like an accident. Also, 
human i:rror is also associated with group me:nality, with blindly following what others are doing. 
In computer programs, a glitch that is put into a program unconsciously is called a bug, but if done consciously, would 
bc considered complctdy criminal. Thus, the problem of errors is inc:xtricably linked with morale. In short, the problem 
of human c:rror must bc carefully examined in terms of quality as it relatcs to people not logically, but also ethically. 
Typically, human error is ··foofo,h .. actions that occur in a foolproof system. 

2. The Essence of Foolproofing 
Foolproofing can be observed in many aspects of society and daily life. In the privatc scctor, its effectivcness as a 
preventative measure is widely recognized for a varil.''Y of situ;11ions. 
The: word "fool" in foolproofing means many diffcrent things. According to the Random House English-Japanese 
Dictionary, it means "a stupid person, idiot, imbecile, dunce. an insensible person, a clown, buffoon, a retarded person. 
a dull person, or enthusiast." 
In short, the word "fool" implies cin.:umslances that arc not normal. Howcver, such is the nature of the word "normal" 
thal it is hard to di:fine when asked, "Whal is normal?" Even if defined, what is "normal" is never permanent, differing 
1 onsiderahly depending on perceplion, which, nalurally enough, is just as applicable to the: general aspects of human error. 
As foolproofing has been in use for many years, it is often approached in a lackadaisical manner. However, foolproofing 
requiri:s not just attentively creating the: foolproofing syslem itself, but also acquiring the discipline needed for its 
implcmentalion, maintenance. revision and abolition, and also lhe nexibility needed to gain acceptance among others. In 
short, f N>lproofing should fom.:1ion no! as an alien presence in the overall system, but as a completely intcgra1cd presence. 
The origin;ll significance of foolproofing is as an consolidation of the preparalions and discipline needed to expedite the 
funclions of a syslem. This means that the noncompliances that occur in i1s ;,bsence should far exceed 1hose that occur 
when it is func1ir.;1ing. Frequen•:y of use is not always the problem. 

3. Foolproofing That Is Firmly Rooted in Human Error 
Broadly speaking. foolproofing is a response to foolish aclions seen as hu:nan error. Consequently, off-larget products will 
rcs11l111nless foolproofing is based on the realities of hum;m error. Merely impk:menting foolproofing should not be reason 
lo feel al case, as ou: never knows when a new foolish action, compound fo,>lish actions or domino-effect-like fooli~h 
actions will m:cur. 
Moreover. initiating a nc\. foolproofing mechanism can !rigger new l~'pcs of foolish actions. In short, foolproofing is 
conslar:ly thrcalencd hy the possih11i1y of the appearance of a previously unknown lypc of foolish aclion. Therefore, ralhcr 
!Inn i111plemcn1ing foolproofing as a scparale counrermcasurL ~imilar rypcs ,>f reinfon:emcnrs should also he nMde 11~e 

of. 
Foolproofing f11ni.:1ions were ori!!inally cnvi:-.;1gcd as a type of error rl!c.:overy. which e111.:0111passes nor jusl foolproofmg. 
h111 abo 1wn 11lhl!r funclion-;: fail-safe, whid1 is (bigning a system lo swi•ch ro ils safe srale in rhc event of failure; and 
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fail-soft. which gradually stnps a system·s functioning. As to<lay"s systems hecome more complex and di,·ersified. fail-soft 
functions. such as those already in use in online. reahirne information processing systems. will hecome essential is a 
,·ariely of fonns. 
To summarize. in order lo prepare for and respond lo the dynamic adversary called huuan error. all three error rccowry 
functions - foolproofing. fail-safe and fail-soft - must be combined and arranged in .i well-balanced way. This approach 
means actually making use of characteristics normally considered useless and hannful - in 01her words. it is a question 
of ideas. 

4. Recommendation 
Naturally, cost-effectiveness is a basic precondi:ion for foolproofing treated as an error recovery funclion. In addilion. 
rather than relying merely on physical countermeasures, ethical and mental considerations are also importan•. 
Particularly in view of the amazing progress being made today in CAS (Computer Aided Systems). which m;;K.es use of 
computers both openly and m the bac'.·ground. the thrf ..1l of computer crime is gradually creeping various ne\\ areas. 
Therefore, m order to a.-;sure its effectiveness in a broad range of are.as. foolproofing must continue to be clearly positioned 
within the larger context of error recovery functions. 
In short, countermeasure.-. that take the larger context into account are needed: measures 1hal can·t see the forest for the 
trees will have effects that are opposite from what was intended. Proper caution is required to prevent overreach and 
repercussion effects. in particular. 
It must also be remembered that. now just as in the past. foolproofing cannot always satisfy both safety and convenience 
requirements simultaneously. 
Moreover, there are no immovable, universal or permanent measures. Keeping this in mind. completely dedicated. 
unwavering efforts and persistence are also essential. 

5. Human Error and Foolproofing in Equipment Maintenance 

5.1 Introduction 
The steel indl.'stry, in order to make high-quality, low-cost products. has continuously striven for more advanced 
technology, larger machines, greater automation and high precision. thus developing into an equipment-dependent process 
industry. 
Because of these changes. production activity has undergone an extensive qualitative transformation, with both quality 
control and process control being systematized and improved. 
In equipment maintenance, as well, both intrinsic technology and control technology have been improved by efforts to 
satisfy the various operating needs of both production activity and the activities that support the system of produclion. 
Althou~h the objectives and activities of maintenance (i.e., comprehcnsi\·c support) are clear. the problems associalcd with 
the mc.:,_.,ts and processes used to achieve these objectives arc extremely complex and extensive. With respect 10 the 
nature of the work involved, actual mainlenance (that is, inspection and planning) is based almost entirely on pcoplc"s 
experience and on the judgmenls based on that experience. while repair (work and fabrication) arc based almost entirely 
on skill. Thus, neither arc readiiy understa•· 1 i0"1b!c to people from other areas. In addition. the above-described nature of 
maintcn.:nce - its wide range, depcndcnc.c on individual judgment and skill. and 1he complcxiry of processing. ior 
inslance - impedl's uniformity and standardization and leads 10 a variety of human errors. 
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5.2 The Characteristics of Equipment Maintenance 

Table 1 The characteristics of maintenance 

I. Fum:tilms, division of duties 

::!. Regional scale 

3. Organiz:ition 

4. Specialized tcdrniques :1nd skills 

5. Types of equipment 

6. Working conditions 

7. Pers~mnd 

Bmatlly divi<leJ into maintenance (ins(k-clion an<l planning) an<l repairs 
(with some operation). However, there are many philosophies concern
ing interconnec!ions with manufacturing. 

Dispersed over a l:uge area. 

A variety of options, indu<ling integrated, distributed and eclectic ones_ 

An amalgamation of specialized an<l versatile professions. 

Frum process industries to mechanical industries 

Often demanding 

A 1:ombination of direct management and subcontractors 
(with a high rnte of subcontracting) 

From t~ January. 1981. issue of .. Ste.=! IE." 

Table 2 A comparison of maintenance and production (the nature of work) 

I . Who pcrfonns work 

2. Personnel assignment 

3. Shifts 

-1. Work pauern 

5. Na1ure of work 

6. Value judgments 

7. Work pace 

8. Worklo:lll 

9. Type of conlrol 

Maintenance Production 

People Equipmenl 

Fluid or flexible Fixed 

Gen.:rally all d.iy 4 watches, 3 shifts 

Unsteady (non-repetitive) Sleady 

Oflen involves judgmenls and coon.Jina!- Mainly standard work 
ing 

Choosing between PM and l3M 
Unclear, such as detennining the correct 
amounl of PM 

Large individual differences in capability 
Workmanship needs make time manage
ment diffi1:ull 

Depends on deciding fa1:1ors, complex 
business conditions and policic:s, clc. 

Ahnonnali1y control 
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Rdativcly clear assessment 

Almost all work can be con1aincd within a 
fixed slandard lime 

Linked lo ou1pu1 

S1andard control 

From lhe January. 1981. issue of '"Srccl IE.'" 



Table 3 A comparison of maintenance and production (contra indicators) 

I. Type or indicators 

2. Final objective 

3.Amount of activity 

4. Efficiency of activity 

5. Period assessed 

6. Cost indicators 

1. Budgeting 

M:aintenance 

Lack or cl:irily 

Reducing lhc total costs or mainrenance 
(i.e .. the sum or the costs of maintenance 
and rcstorati,ln and the costs or loss result
ing from diminished equipment function
ing) 

Total mandays (personnel invested) and 
materials used 

Equipment output 
Equipment input 
Input measures the amount of activity. 
while output depends on improvements in 
reliability. safety and precision, etc. 

Longer periods are desirable 
(one quarter to several years) 

Complex calculations 

Based on scp:irate calcula;ion, 
desired ranges and policies 

Production 

Simple :ind clear 

Profit 

Production tonnage 

Tons/hour. yield. unit 

Short periods are desirable 
(days. wcc~.s. months) 

Costs/ton 

Almost completely linked to pmdu..:tion 
plans 

8. Means or improving morale Goal management and a sense or respon- A sense or gr<'up :ichicvcwent achieved by 
sibility in onc·s area through self- ~aching production goals 
completion job planning l 

From lhe January. 19111. issu.! of "S1ecl IE."" 

Table 4 A comparison of maintenance and production atcivity (input items) 

Maintenance 

Workers 

Infonnacion 

Marerials and equipment 

Toral mandays 

Systems 

Activity input items 

Production 

Equipment 

Systems 

Wori.;crs 

Raw matrrials 

Energy 

Note: Item.~ concerning each lypc of activity arc listed in order of importance. 
From 1hc January. 19111. issue of .. S1ccl IE." 

Tables I through 4 are compar; .• ons of lhe principles of equipmcr.I maintenance and produclion, the nalurcs anrl 
characteristics of which are clear and readily unders1andable. 
As Table 4 is particularly relalcd to 1he issue at hand. a supplementary explanation is given below. 
Production is independent in nature, making it relatively conducive to standardization, automarion and sysrcmizmion. and 
has input items that arc considerably high in reliability. Maintenance, on the other hand. is an amalgamation of clcmcnls 
that are auxiliary in nature and lherefore unconducive to standardization, automation and syslcmization; i1s inpul items 
are of questionable reliabiliry. 
Today's advanced control technology notwirhslanding. :01aintenance is still founded on rite level of qualiry of maintenance 
information; on rhe quality and m0rnle 01· mair.1enance workers; and on the quali!y of materials and work. These 
foundations, now as before, support control technology and affect rhe results of mainlenancc. 
Anolher matter rhat must be mentioned is the wide range of mainrcnance. Particularly in an equipme:nt-dependcm process 
industry like the steel ind11s:ry, ii is equipment rhal actuali7.es pr\)ducts and qualiry. greatly affecting lahor producrivity and 
how much energy is saved. Naturally. equipment mainltnancc is not limit,.d lo reducing repair costs N maintaining and 
restoring functions hy reducing breakdowns, hut instead must also maintain and improve equipment funcrions hy 
satisfying the broad range of needs in operation (e.g .• quality, yidd, unir and productivity). 
Refer to Fig. I for an cquipmenl control sysrem that imlical,.s lh~ nature of cquioment maintenance activity. 
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5.3 Equipment Problems (with Inspection and Planning) That Lead to Human 
Error 

Inspection cm l~ defined a~ .. organized activity it• whid1 cquipmcll! i:onditions arc ascenained, changes and deh:rior;1tion 
in iun.:tions arc anti.:ipatcJ. anJ proper measure~ arc t;1ken in advance.·· 

5.3.1 Ascertaining Equipment Conditions 
In prlx.b.:tion. principal opt:ratiun information and quality data arc continuously culkctcd and reconkd or.line and uscJ 
in pcst-pmccss inspection investigation and analysis. In contrast. continuous monitoring of equipment conditions i~ 

cxtremdy rare. 
G:ncraiized types of monitoring include ;1bnormality m.mitnring for important equipment and auxiliary equipment (e.g .. 
hydraulic pressure. pneumatic pn:ssun: and lubrication systems), which is has been devised to prevent accidents in 
ia1jXman1 equipment. reduce manpower in inspection work. and prc\cnt errors in inspection itself. 
What mak•:'> this type of monitoring different is that it centt."rs around abnormality monitoring. not on measurement of the 
constant state of a system or dc\'icc. Of course, follow-up inspections of operations through the continuous monitoring 
of torqu::, as well and op;!ratil•ns analysis bascJ on the measurement and monitoring of vibration, are used in some 
Iocatiuns. and AE ins1x-ctiuns of crack spreading in spindles are also performed, but these are only carried out according 
to special, limited equipment or needs; they are not generalized. 
Consequently. the discussion here centers around the five senses as used duriflg cyclic inspeclions; regular (and 
emergency) diagnosis performed wi1h diagnostic 1ools; and on p;1s1 records (;:ccidenl records and work records, for 
inslance) and external informalion (from machine manufacturers and competitors in 1he same industry). Also used is 
opera1iun informalion (from operators) and quali1y informalion, which 1oge1her enabk 1he comprehensive condi1ion of 
cquipmenl 10 be knO\.-n. At 1his stagt'. human error occurs at many different levels. 

( I) Oversight and Comer-Culling in lnspeclion 
While inspection during an abnormality is of some interest, inspeclion unJer normal condi1ions primarily involves 
checking, a dull, boring routine not sui1ed to human nature. People begin to cut comers and make omissions as they 
become more experienced. Responding to 1his with slandards and superficiai measures to make workers comply w11h these 
s1:-ndards is 1he inappropriale approach. lnslead, we have significantly reduced the man::.uwer involved in inspec1ion work 
itself by improving the reliabili1y of equipmenl and using mNt' failure de1cc1ors. 

(2) lnspcclions Thal fail 10 De1ec1 or Predicl Abnormali1ies 
This is a difticull problem. Arduous experience is 1hc best 1ead1cr, bu1 1he ultimate strategy is on-1hc-job training 1h;11 
boosls workt."rs· morale, improves lhc quali1y of their work and raises their awareness of the problem. Maintenanu'. 
personnel. in particular, lend le possess inadequati.: knowledge of operations. and belier inlerpersonal relations and 
information exchanges wilh operators can provide slimulation. 

(3) Inspections That Detccl or Predict Exaggerated Abnormalities 
This problew ol"icn involves workers of rdalively low technical levels. 
Nonetheless. this is a problem when lhe criteria in queslion ;ire nol necessarily objcclivc, and so it is important 10 enable 
the workers in question lo make judgments based on objective data whenever possible by providing 1hcm wilh education 
and training and by having !hem use diagnoslic de\'iccs. 

S.3.2 Predicting Deterioration in Functions 
II is 1his prohlem that involve lcchniques 1ha1 would more approprialely be calh:d equipmenl mailllcnancc know-how. II 
is also a \'cry vexing problem for us. 
Tradi1ionally. preverllive mai111enancc is considered as 1he cosl-effcclivi.: prevcnlion of bre;1kdowns and problems by 
peri0Jic;1lly inspecting, replacing and overhauling prcdclennincd 11npor1an: cquipmenl and parts. 
I lowcvcr, indu~try still hasn ·1 found the answer lo lhe question, Whal arc lhc objeclivc lcchnical sl•mdards for dc1crmining 
the limes for inspection, replacernenl ancl overhaul? This will continue lo he an impor1an1 question. 
Nonetheless. we arc fai:cd with the practical problem of using diagno!>tic devices and accumulated lcchnology lo 
determine times hclicvcd lo he appropriate (here, the term "time" refers to lhc tir:·c of rn;1ink~nance). :n !hrs sense. !here 
rs conccivahly a co11sidcrahlc difkrcnce bciwcen actual lifesp;111 and forecast lifespan, and so in the broad sense hum.in 
error i~ i.:ornmilll·d in groups. 
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Fig. 1 The equipment maintenance control system 
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5.3.3 Planning Appropriate Measures 
The culmination uf inspection is work phmning. In our case. work plam;ing and work implementation are separatc 
spccialized fields; inspection pc:rsonnd, after defining the work specifications, secure the materials ;;eeded iu work and 
make work orders. 
In this area. the issue of whether a certain measure is appropriate or not is constantly faced. Howe\'er, because there is 
no end lo qualitati\'c debate on the subject, this discussion will limit itsdf to human en-or in the narrow sense. 

( 1) The Ambiguity of Work Specifications 

lnspcctio:t personnel work closdy with plant equipment in an envimnmer.t in which technology and experience are 
accumulated, and so possess large amounts of existing e:mpirical infonnation. This sometimes leads them to draft 
specifications sheets without properly understanding the position of those who inspect plant equipment and perform work 
as it is needed. 
Alsll, work specifications bascd on op.:ration and quality requirements can sometimes be ambiguous when relayed from 
operators. 
To prcvcnt these problems, work specification sheets are prepared aftcr standardizing all infonnation items rdated to the 
work in order to prevcnt omission of the items themselves, and by gcnerally requiring 1he auaching of drawings, fur 
inslance. 
Also, joint conferences with work executors are established and held regularly, as are conferences to consider whelher 
work information is being rdayed properly. 

5.4 Problems in Repairs (Related to Work and Fabrication) That Lead to Human 
Error 

Work execu1ors are a group of people possessing a set of common skills (s11ch as finishing, can manufacturing, piping or 
scaffolding erecting) used to pt:rform work on a broad range of equipment efficiently and while constantly leveling 1he 
workload. However. repair skills, despite being at a certain level, are relatively lacking in information on the particular 
conditions of plant equipment. This is even more so in lhe case of cooperating companies and conslruction work 
companies at work sites. 
Thus, rdaying work information via a given medium as part of the adminislralion of operations enlails considerabk 
difficulties, and so executors are divided into groups 1ha1 specialize in a certain limited type of equipment, while repairs 
on common devices (such as pumps, fans, cylinders, compressors ;md cranes) is made a specialty. 
Thus, mistakes in work occur in a widc rangc of ways. 

5.4.1 Starting Work Without Proper Understanding of Work Information 
Although some problems are due to inadequacies in owncrs' work specification sheets, work executors also tend to think 
in terms not of documents and drawings, but work sites and objects, which leads to work mistakes. Today there are still 
problems with the too few questions regarding work specification sheets and too few complaints and suggestions 
inadcquacics in thcm. 

5.4.2 The Prior Examination of Work Is lnad~quate 
Work is not always routinc. nor ;;rc thcre complcte job standards. Work executors, consequently, unlike operators, must 
ascertain work contcn!~; Jnd clarify proccdures, methods and safety measures each time new work is undertaken. 
As a rc.>ull, it is important to creatc a workplace atmosphere and job strncture that promote prior examination planning 
in small groups. 
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IV. Process Control with Control Charts 

1. Preconditions 
A control chart is a chart containing control limit lines sta1is1ically and rationally based 0:1 group 'ariation. Control charts 
are advantageous because. recognizing dispersion in data. they use control limit lines tll ot-jcctively assess the state of a 
precess and achieve control of that process rationally and economically. 
The role of control charts in process control is to ohjectivdy detect abnormal conditions. 
Therefore, in process control based on control charts. when process abnormalitie-. occur. 1he 01ntrol charts them>elve~ 
must indicate proper signals. and radical measures must be taken to ascertain and eliminate the cause. 
Although easier to prepare because of relatively uncomplicatec! statistical me;hods. control charts arc difficult to use: 
considerable effort is required to use them effecti\'ely. 
Although various types of problems have traditional:y been considered not conduci\'e to charts. this lfocussion focusc:s 
prim:!rily on how to use control charts. 

2. Preparations for Using Contro! Charts 
Certain preparations must be made before controlling a prN:cc~ with control ch~.rts_ One of the main reasons that control 
charts have not been used more extensively at work sites is insufficient preparations for .:ontrol chart use. The saying. 
"Preparation is the key to success" is particularly relevant to the use of control charts. 

2.1 Education and Training 
A proper understanding of control charts must be fomented before control charts are used. Co!ltrol chart education 
includes education on how to make control charts and education on how to use them, of which the latter is particularly 
important. Without proper education on the use of control charts. control chart use at 1he work silc will be inadequate. 
Actual control charts, used at actual work sites, have been an effective tool in education on control chart use. Alsll. seclion 
chiefs, department managers and other members of management, not just staff mcm~·crs and wNk~rs. should participalc 
in actual education in order to assure adequate understanding of control charts. This is because s1xti~>n chiefs' and 
department managers' inadequate understanding has been cited as one reason for the ineffcclive use of control charts. 
Specific examples of this approach include symposiums to which nutsiue amhoritic!' arc invi1rd. mrcrings ;it which results 
achieved in-house lhrough control chart use arc presented. and tours for other companies· rcpresen1a1ives. 
In many cases of results achieved with control charts, research sessions that also serYed ~s study sc:ssions were also 
established. Professor Oba of the Science University of Tokyo ;,dvocates case study sessicms. Past examples of research 
sessions, etc., include !hose at Japan Victor, which had estahlished a control chart subcommi11ee. while reccnl examples 
include San'ai K<1gyo, which has achieved resuhs wilh chart promorion teams and chart promotion scc1ion meetings: and 
l\1alsushita Electronic Componenls Co., which has been successful with lhis process conlrol n·scan:h sessions. 

2.2 The Organized Use of Control Charts 
Proper qJality assurance become less likely when process con1rol is performed in diHerenl way.~ hy each .-;ec1ion. person 
in charge and team; it must be implemen1ed in an ,1rganized fashion by the enlire plant And a part of this process conlrol 
must be the organized use of control charts. To do so. lhc following must firs! he ascertained. 

a) Clarifying who will do what in each process 
In order for process control to be organized, responsibility and authority must Ile clarifie,'.. which includes methods of 
control, methods of judgment and how to take correc1ive measures. The s1andards for lhcsc ekmcnls arc called conlrol 
standards, which generally consist of items thar define paramcrers like the following. 
I) What the objccrives of control charts arc 
2) Who performs sampling when and in what manner, and how man) limes rnca~urcmcn1s arc: made and d.11a colkc1cd 
3) Who plots poinrs on conlro! charls when and in wha1 mannl'r 
4) Who looks at conlrol charls and at whal in1crvals 
5) Under whal circumslanccs is a process to he judgrd nol lo be in a slale of rnnlrol 
6) Who looks for lhe causes, and in wha1 way. when lhe pro(c~s is nol in a state of rnnlrol; what mcasurl'S arc lo hl' 

taken; and whal is lo he clone when lhe cause is unclear 
7J Wha: measures arc 10 he lakcn when a slale of co111rol has conlinucd for a long pniod of lime 
8 I Who calc11la1c~ control lines and when. who rccalrnlalc\, and with whose pl'rmission ari: l'ntric~ 111;1dc 
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b) Defining the methods and routes for relaying information 
This entails darifying what information is relayed to thc rda1eJ departnw.1ts whi:n :\point falls outsidi: thi: limits, how 
thi~ informali\.ln is rclay1.-<l. wh;it 1hi: roulc of thc information is. and whcrc n:ports are made. In many cases, when a poinc 
falls outsidi: the limits. a process ahnormalit)· n:port is prepan:d and sent along the prcdl!lem1incd route. Process 
abnormality reports are used in 1he progress rnntrul of abnormali1y counlermeasures. and for their important technical 
information. and so their control musl be ckarly defined. 

3. Process Control Based on Control Charts 
There is a prU'.:edure for process control based on control charts. This gen;!ral procedure is described below. Whcn steps 
in this pmccJ1Jrc arc omined or skipped during process control with con1rol charts, proper process control is no longt:r 
possiblc. Charac1cris1ically. in process control based on control charts, the proper control charach:rislics are first selected 
and process is improved according to careful process .malysis. after whic:, time control lines are extended and points 
entered on a daily ba~is. Then. when a P'Jint foils outside thc limits, measures to prevent recurrence arc taken. 

Procedure 
a) Sekel the .:on1rol characleristics. 
b) Select the control charts 10 use. 
c) Collec; data. 
d) Use the comrol charts to group, stra1ify and analyze the process. 
e) Once the control charts are in a !:late of control, their control limil lines are extended into control lines. At this time, 

be sure to adequately compare and contrast them with standard values and target values, ere. Also set standard (sui:h 
as job siandards). 

f) Prepare control ch;1rt:. for control. 
g) Perform samp!ing and measuremenl according to the predctr:rmincd method, then plot the data on the control charts. 
;1) Use 1he pLled points to determine whether the process is in a state of control or not. 
i) lf the process is judged to be in a state of control, continue doing the work in the same manner. 
j) If the process is judged not 10 be in a stale of comrol, ascertain the cause of the abnormality and take radical 

measures to ensure 1ha1 an abnormality is never L>gain triggered by the same cause. 
k) Afler implemenling measures to prevent recurrence, check the process. 

4. Important Points in the Use of Control Charts 

4.1 Control Characteristics (Control Items) 
Conlrol characteristics, also called control items, must be such that looking at their values makes it possible to determine 
whether the process is in a favorable slate or no!. Th~refore, conlrol characteristics must be selected with proper allention. 
JIS-Z-9021 (control charls) states Iha! characteristics lo control should be selected with 1he following in mind. 
a) Thoroughly delermine which quality characlerislic of lhe product is the user's required quality, then select 

characleristics !hilt are importanrly related lo lhe objective of use. 
b) In addition to quali1y characteristics of thl~ final product, quali1y characteristics of raw materials and semifini:;hcd 

products are somelime:; sc!ecled as control characlerislics in accordance with rational requircmems of the 
succeeding f-10Cess. 

c) Ahhough ii is acceptable to select characteristics of a m.ichinc aflcr assembly. it is oflcn more erfective 10 control 
each process by selec1ing. whi:never possible, quali1y characteristics and manufacturing conditions in earlier 
processes. 

dJ Sometimes rhcre is only one product characteristic 10 comrol, bur in many cases two or more must be selected. 
c) The charac1cris1ics 10 control that are selcclcd should be ones Iha! ar~ easy 10 measure and easy 10 respond lo in the 

process. However, an easy-lo-measure charac1cris1ic should not he selected unless it is important 10 quality. 
f) When ii is 1echnically and :!conomically unfeasible lo measure a quality characteristic directly, cdect the quality 

characlcrislics or manufac1uring condi11ons thal arc dosely related 10 1ha1 quality charac1eris1ic. 
For inslance, if lhe concenlra1ion of sulfur is selecled as a quali1y characterisric, the rclalionship ~tween sulfur's 
concen!ralion and specific gravity is sufficiently known to pcrmil !he seleclion oi specific gravity, which is easier 
lo measure, inslcad of !ht: dirccl chernical m~asurcrn.:nt o( concenlrarion. 
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g) Characteristics related to output can be sekcteJ as characteristics to control. Yiehl. unit and production. for instance. 
can be c'lntrollcd with control c·1arts. 

What is important here is to detem1ine the proper control characteristics. In actuality. however. this is a difficult task that 
requires persistent research and investigation. 
There are various me:hods of determining the pro~r control characteristic.:!': for insta:lcc. using existing charac.:tcristii: 
charts; using functional e;-;.pansion or quality expansion; or using l!efecti'e factor system charts. which Matsushita 
Electrical Components Co. has used with success. It is importai;t to first of all to ensure that the control characteristics 
sclectcJ are free from omission. and that thef agrc:: wi:h consumers· required quality. Next. those control characteristics 
that are truly important. and those with a high rate of contribution. arc selected from among these tentatively chosen 
control _haracteristics and incorporated into the control charts to use in control. Consequently. Pareto diagram analysis 
(for instance) is required. If the control characteristics thus selected prove unsuitable (i.t'., their measurement is too 
time-consuming), then substitute characteristics c<i.n be selected by performing correlation aiid reversion analysis. etc. 
Finally, it is important that quality characteristics be reexa1nined and revised regularly and when the process undergoes 
change, for instance. 

4.2 Stratification 
Stratification must oc performed whenever possible in order to use control charts effectively. Skillful stratification makes 
it possible to ascertain causes quickly and implement countermeasures speedily when an abnormality occurs. 
However, stratification requires the clarification of the history of how the product in question was made - for instance. 
the materials used, the time of their arrival, who processed them, with what equipment and under what conditions. Thus. 
the process must be implemented with stratification - for example, attaching process history cards for each lot and 
entering the work conditions and quality conditions. 
Because stratification generally affects cost. the following must be kept in mind. 
a) Stratification is closely related to technology and must be carried out according to technologiv1l realities. 
b) Stratify the process broadly at first, then. when problems appear. stratify specific areas. This requires that data 

histories be closely investigated. 
c) The consolidation of strata, etc., may be considered once, after stratified control is implemented. the process 

stabilizes and potcntid problems are eliminated. 
Control diagrams of fractions defective must be used to pa~· particular attention ,o details concerning defects. This is 
because a given defective product may contain only one defect or three; : .• e details of ddccts arc always different. 
Consequently, defective products must be stratified by types of defect, such as scratches and cracks. 

4.3 Grouping 
Grouping is the process whereby groups are formed in such a way that dispersion within a given group is from chance 
causes only and dispersion between two given groups is from abnormal causes. 
Because the intent is to make each group as internally uniform as possible, and to ensure only significant disriersion among 
groups, it is necessary to prepare for grouping by first considering the objectives of the control charts: what type of 
dispersion is to be rontrolled, and how to get that dispersion to appear as inte;group dispersion. This requires sufficient 
stratification prior to grouping and technical investigation to determine what dispersion both within and among groups 
will signify. There are several possible ways to group. and so the components of intragroup variation (i.e .. the factors 
contained in dispersion) must be invesiigated. 
In the grouping in Table I, for instance, the dolled squares indicate groups. Let us invcsligale the components of 
intragroup dispersion. (Numbers represent data obtained.) 

Table 1 
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I) March I 
In this grouping of sets of data for each worker, obtained in the momi1;g and afternoon, intragroup variation represents 
morning and afternoon variation in each worker and machine, sampling errur and variation in measurement, while 
intergroup variation represents variation bdwt."Cn workers, variation between morning and afternoon, daily variation and 
variation between machines. Thus. all variation not contained in intragroup variation is contained in intergroup variation. 

2) March 2 
Here, morning data and afternoon data are grouped together for each worker. Intragroup variation therefore includes 
one-day variation (i.e., between morning and afternoon) for each worker and machine, along with sampling error and 
measuring error. Thus, the type of in~ragroup variation recorded depends on the method of grouping. 
However. it must be noted that the relationship between intragroup variation and intergroup variation is a relative one. 
Professor Oba of the Science University of Tokyo likens this relationship to a bar of "yokan" (sweetened and jellied bean 
paste): When the right half is cut big, the left half will be small, and when the left half is cut big, the right h~lf will be 
small. Similarly, the sum of all variation is ulways the same, no matter how intragroup and intergroup variation is 
calculated, and so intragroup variation will increase and decrease according to the method of grouping used. It is therefore 
important when grouping, to ti:chnically research the content of intragroup and intergroup variation so that they agree 
with technical knowledge. 
Generally, a single cause - usually a chance cause - is responsible for dispersion in the quality characteristics of 
products produced by a given worker with Lhe same machine over a short period of time, and so, barring special reasons, 
groups may be created by dividing chronologically at equal intervals. 
If, however, standards (such as quality standards) have been rationally set and process dispersion is extremely low, 
grouping too uniformly can sometimes result in more points falling outside the limits, causing work to be perfoillled more 
strictly than necessary and thereby being uneconomical. Therefore, grouping should be done in such as way as to result 
in the grealei>t amount of intragroup dispersion allowed, particularly in the case of process control. Groups formed in this 
manner ari: called rational subgroups. 

4.4 Group Size 
Group size is determined by taking into account such impleme'ltation-related issues as ease of sampling, the economics 
of measuring and ease of on-site calculations, as weli a:> power of test with respect to process variation. 
In conlrol chart x-R, group size II should be larger in order lo better detect process variation. from the viewpoint of 
accurately estimating intragroup dispersion, /1 should not be too large, as this would lower the efficiency of range R .. 
Normally /1 is set between 2 and 5, sometimes between 2 and 10. 
In the case of control charts for enumerated data, it must be remembered that the width of control limits is set according 
to sampling error, and so varies according to group size. For instance, control chart P can be expected to be in a state of 
control, regardless of group size, as long as the manufacturing process's fraction defect is constant in the strict sense. In 
actual manufacturing processes, however, the fraction defective changes constantly, and so group size should be decided 
after determining roughly what degree of process variation should be detected, and at what rate it should be detected. This 
i'i done by first drawing a control chart to determine whether there is considerable dispersion in the points or not. If point 
dispersion is considerable, group size should be small - for instance, a half-day if group size had heen one day, or two 
hours if group size had b1:en a half-day. If point dispersion persists, a sample of points, rather than all points, should be 
used as the group size. 
If, say, 500 units arc produced in two hours, and a group size of 500 results in considerable dispersion, 200 of the 500 
units produced could be sampled randomly, for a group size of 200. In other words, data should sometimes be disposed 
of when points are too dispersed. A group size thus arrived at should be used if it makes it possible to achieve the original 
goals and results in a usable control chart. 
Dr. Juran proposes that minimum group size be arrivi:d at using a sample! size large enough to indicate that results are 
significantly better than standard when the group is free of dcfecls {i.e., defective products). Consequently, he says, the 
sample size /1 should be larger than (9-9p)/j). 

4.5 The Method of Sampling 
It must he remembered that the method of sampling affects the significance of grouping, particularly the significance of 
intragroup variation. For instance, the random sampling of four units over two hours (method A) would result in different 
technical significance for intragroup variation than would the sampling of four consecutive units in a two-hour period 
(method BJ, even though group size is 11=4 in both cases. Moreover, method B would result in lower intragroup variation 
and therefore overlook large amounts of information concerning the lime :-ieriod sampled (Fi6. I). 
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Random sampling is the general rule in process control. and so method A would be the preferred method of sampling. 
Actual sampling can be performed during movement, or sampling crd~. etc .. can be used. 

(A) I 0 0 0 0 I 0 0 0 0 I 0 0 0 0 I 0 0 0 0 I 

(B) I 0000 I 0000 0000 (, )()() 

Fig. 1 

4.6 Determining and Revising Control Lines 
The general rule regarding control lines in control charts for process control is to extend them when the control chart is 
found to be in a state of control after process analysis. The reason is that if process analysis indicates a state of control. 
continuing to control in the same manner should result in the control characterisrics falling within those limits. Another 
reason is that when points fall outside the limits, it can be concluded that some sort of abnormality has occurred in the 
process. in which case not just statistical reexamination but also a comparison of standard and target values and 
examination of the progress of standardization and technical factors are necessary. 
A control line may be statistically extended when 

a) at least 25 consecutive points fall within the control limits; 
b) no more than one of 35 consecutive points falls outside the control limits; and 
c) no more than two of JOO consecutive points falls outside the control limits. 

A control line thus determine~ is revised (i.e., recalculated) when 
a) there are major changes in the four M's (Man, Machine, Material and Method), which are the conditions of 

production; 
b) control charts show that the process has obviously changed; or 
c) no process changes have occurred, but a certain amount of time (e.g., three months) nas passed since the 

control chart went into use. 

4.7 Taking Action 
In process control based on control charts, appropriate action must be taken regarding the process when points fall outside 
the limits, as this indicates a process abnormality. 
Types of action regarding a process include emergency measures and measures to prevent recurrence; of the latter type 
there are recurrence prevention measures that can be implemented immediately and those that cannot. 
A recurrence prevention measure entails ascertaining and eliminating the cause in order to stabilize the process, and taking 
radical action to prevent abnormalities from ever arising from the same cause again. This is an important tool for 
stabilizing the proces~ and raising process capacity. 
It must be remembered, however, that some recurrence prevention measures are radical measures that cannot be 
irr.plemented by one's division and instead require the cooperation of other ~ivisions, while others require budgetary 
allocations (for equipment renovation, etc.). In fact, companies sometimes postpone taking action for these reasons. 
However, such measures should be implemented concurrently with the type of recurrence prevention mea.,ures, such a.c; 
the revision of work standards and worker education, that can be immediately implemented by a single division. 
When implementing a recurrence prevention measure, the cause must first be ascertained. One method of doing so can 
be seen at Toyota Motor Corporation, which asks a series of five "Why's" for each phenomena. For instance, if a machine 
stops working, it asks, "Why did the machine stop?"; in response to the reply, "Because an overload caused the fuse to 
blow," it asks, "Why did the overload occur?" and so on. Through this series of fi"·e "Why's," the company strives to 
ascertain the cause of a problem. Toyota reports that failure to implement this method properly prevents the tme cause 
from being ascertained, in which the same problem will recur some months later. 
Systematization is also necessary to a:;certain causes. Sekisui Chemicals Co., Ltd., has achieved solid results by 
establishing a control chart abnormality investigation committee, while Kyushu Nihon Denki Co., Ltd., has had success 
with QC teams (comprised of staff members) that are sent to corr'!ct abnormalities encountered by work site supervisors. 
Other firms have been successful by designating the ascertaining of causes as an action theme of QC circles. 
Nonetheless, it is very difficult to ascertain the true c11use of an abnormality. When the true cause cannot be ascertained, 
the remark "Cause unknown/Under investigation" should be written on the control chart. At one company, 80~ of points 
outside limits were listed as "Cause unknown" when control charts were first introJuced, but today nearly all causes are 
found, resulting in indications of the causes of and countermeasur:~s for points falling outside the limits, which has 
stabilized processes and improved proce~s capacity. 
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l\tr. Kamikubo at Tokai Chemical Industry Co .. Ltd .. wams that l1'!ing too specific or demanding concerning annotations 
for points outside limits can prompt staff members to write false information when the cause is unclear. He adds that the 
first action to be taken when an abnormality occurs is to stop production. Stopping production. he says, compels all rdated 
personnd to assemble and enables them to focus on diminating the 1:ause of the abnormality, which in many cases allows 

for unexpectedly quick resolution. 
Emergenq measures are me;:sures to diminate the phenomena. and indude measures concerning the process, such as 
equipmi:nt and work methods; and measuri:s cont:erning the pru<lu..:t. such as reprocessing. sdi:ction, alteration and 
readjustment. Such mi:asuri: should be thought of as temporary measun:s implemented before n:currence prevention 
measures t:an be taken, ant.! must be designed to unfailingly pren:nt n:currence. 
Wh.:n points fall outside the limits. it is also important in terms of quality assurance to identify the afkcted lots and to 
report the abnormaliiy to related processes. 
A process abnormality is generaHy reported with a process abnormality rt~port, which is used to rapidly re;iort the details 
of the pro..:ess abnormality, to 1:heck whetha correct measures ha\·e been taken, and to promote and control recurrence 
prevention measl!res. It is therefore necessary to define who is to fill in the report, when and how to fill it in, where it 
is to be issued, the report·s route and the procedure fur kdger control. 

4.8 Checking Whether Control Charts Are Being Skillfully Used in Process Control 
In order to ensure that control charts are used skillfully in process control, an investigation to determine the following 
should be performed once every six months or one year. 
a) Are the control characteristics the appropriate ones'? Do they need to be changed? 
b) Is the method ol control chart selection the appropriate one? 
c) Are grouping and stra1ific;1tion appropriate'? Is further division or consolidation necessary? 
d) Are the group size, sampling method and measurement methods the appropriate ones? 
e) Are the appropriate control standards being used for control chart use·! 
f) Have control lines been reexamined·! 
g) Are the causes of points outside :he limils being ascertained properly, and are the appropriate measures to them being 

taken'? 
h) Are the results of measures unmistakably improving? 
i) Should control charts be con1inued as they are? 
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V. Process Assessment 

1. Assessing Process Control 

1.1 Objectives in Assessing Process Control 
The cbjectives of process control assessment are prc\'Cnling problems affecting process control: comprt•hcrisi\"dy 
ascessing inter-division problems; and delermining: a direclion for solui:ons. II :ilso enlails in\·e.stigations. assessment. 
authorization, warnings and advice. for instance. concerning: the slruclurc and achie\'emcnts of pnxess conlrol. 
The aspect of struc<ure encompasses 1he drafting of process control pbns. implementalion of abnonnaliry processing and 
recurrence pr~vention measures, standardization and change control. for instance. 
Process control implementation deals with control levels, the state of conrrol. the frequency of abnormaliries. and process 
down time due to the causes of abnormalities. 
Once the process is shown to be in a slalc of conlrol. lhe rnelhods of g:.-ouping. stralificalion ·a ml lhe re\ is ion and aholiiion 
of crnlrol characteris1ics and control charts lhemselves should be examined. along: with lhe status of re\·isions in group 
size and sampling inlervals. etc., with the resuhs applied lo the replanning of process conlrol. 

1.1 The Flow of Process Control Assessment 

I) Selecting the Processes to Be Assessed 
When frequent complainls are made or the process is changed, or when the O\'erall slalc of process conlrol musl be known. 
the process in question is assessed. 

2) Forming an Assessment Team 
An assessment team is comprised of supervisors primarily from the quality assurance division but abo from the divisions 
responsible for process selection and work organiling:. 

3) The Implementation Procedure 
Assessment plan: 
A plan is drafted covering the selection of relevant processes. assessment team formation. examinalion of the melhods of 
assessment, and preparing the documentation lhal will be needed during post-implcmenlalion meetings and inspcclions. 
Assessment: 
This involves investigalions of structure and achic\'cmenis and checklist-based assessment Knowledge and experience 
concerning optimum process conditions and :•tandards is actively ulilizcd to amid overlooking suhile differences in 
phenomena. 
Preparing assessment reports: 
This report should focus on facls. Ideally, rnlhei lhan merdy pointing Clut good and had poims. results are related to 
product names, part names. process names and clement work names, etc.; phenomena arc ohjcc1ivcly identified: individual 
knowledge, capability and experience arc pul lo use in order to ascertain lhc cause and devise countermeasures capahle 
of maintaining lhe process in a state of control; and lerms understandabk lo those involved arc used. 
Using the results of assessmcnl: 
The assessment report is prcscmed to the process supervisors, who !hen inform 1hc assessmcm team of the promolion plan 
for each item. The appropriateness and stallls of these plans arc chcckccl, and reports on whether lhe process is in a st:ite 
of control arc received. 

4) Innovations in Assessment 
There are mistakes common to cases of asscssrncnl 1ha1 failed. 

- Process Mistakes -
Failing to understanding the objectives of assessment hy prcscnling only favorable aspcl:ls 
Hiding unfavorahl.! aspects 
A lack of process orderliness, ncatnes~ ancl proper cnvironmcnlal conditions (These and other foclors ~rc;,dy affrct 
quality, and so proper steps should he taken in preparation for the day of a.;s1:'.'!-.ll1C'llL) 
A lack of consistency in clncumcnlalion and explanalions 
Failure lo apply lhc results of assessment in an organized manner 
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- Mistakes made b~· assessment teams -
Inadequate stud) ing of !ht: pr1Xess 
An absem:c of trus! bc:twl.-c:n !cam membc:rs and process : ·rsonnd 
Engaging in mere: fauhfinding wi1hou1 looking a! the! positivc: aspects. thereby impeding independent control activity 
Failure: 10 ddine points of emphasis 
Failun: to run through !hi! circle of coillrol during assc:ssmcnt. 

lnnovatio:. lo prc:vc:nt !hc:se mistakc:s from bc:ing made are therdorc: ni=cessary. 

~ .3 Preparations for Undergoing Process Assessment 
f:>nx'\.'S.."-relak.'d information should be org.inizi!d in onb lo ensure thal !h: far..~ are jm..,~ inipa."tially \\ilhin a limik!d 3ffiOUlll of time. 
It gn:s \\ithoul saying thal !!ala futs tha1 coctcmi quality, ;:s wdl JS 1..wtrul charts, anJ stanJanl sh:ds and O!~r O:x."UmefllS used in Wily 
op.-r.ilioos. shoo!J bi: prepared so ~y ra1 bi: presented irnmediaidy wh .. "11 llL'l:thl. Raxtll CJSeS explaining !h: SUUl.'tllre and 
;11.Jminbtr-Jlion of ~-ess comol shoukl be presenk!d in t>rd."f to enharr..-e bolh sid.:s' aw~ of problems. 
Emphasis in assessment is placed on determining, for instance, whether countermeasures a~d solutions tc prohlems 
faithfally comply with prc:dclcrmined systl!ms, standard shl!ets and manuals; whether a problem that wasn't solved would 
havl! bel!n dc=tt.-cted quickly (or in the pr!!-process) had the system been followed; and whether it would have been 
impossible to forecast the problem evl!n if the system had been complied with because of deficiencies in the system, in 
the flow of information from related divisions or in chl!cks at each step, or because of extensive deficiencies among 
divisions. Dlx:uments that answer these questions must therefore be preparl!d. These include the following. 

Fact repons 
QC process chans 
Procl!ss abnormality r::pons 
Quality assurancl! system diagrams 
Standards and rl!sults concl!ming l!quipment maintl!nance and inspections, etc. 

1.4 Key Points Concerning Checklists 
Before a..-;ses-;ment, checklists are preparl!d in order to facilitate comprehcnsi•;e assessment and prevent omissions in 
assessment. Below arl! kl!y points to be: kept in mind when prl!paring checklists. 
I. Arrange items so 1hat they can be checked in the same sequence as in the process flow. 
2. Select items that will facilirall! the lotaling, summarizalion and organizalion of results. 
3. To asseo;s objeclivdy, use numeric assessment by assigning assessment points. 
4. An all-encompassing assl!ssment produces superficial results that arc insufficil!ntly compelling to prompt 

improvement or serve as a waminc, Instead, focus on important i1ems and investigate key areas exhaustively. 

1.5 Points to Check in the Assessment of Process Control 
Two technological aspects the assessment of process control are control technology and the intrinsic technology of the 
process in question. Depending on intrinsic technology, process achievements and other factors, the setting and 
maintaining of optimum conditions are included in the scope of th!! later aspect of assessment. As the succeeding section 
deals with the assessment irems that should be checked according lo prucc:ss characteristics, those related to quality control 
•m: presented here. 
I. Whether the control items defined for process control arc appropriate, and how thl!y have been revised or eliminated 
2. The merhods of stratificaiion, grouping and lot conrrol 
3. Samping time inlcrvals anJ sample sizes 
4. Abnormality measures and recurrence prc:vention measures 
5. Workers' awareness of quality 
6. Foolproofing 
7. The process\ state of control and control lcvd 
H. The frequency of and inlcrvals berween abnormalities 
9. The time required h> rr:iurn the process lo normal afrer an abnormaiity ciccurs 
10 The approprialeness and speediness of qualiry information 
11. How lhorough changes or revi~ions in slanclards arc implemented 
12. Fina111.:i.il lo\s and tim~· Im! due lo process ahno1 .nalilies 
I~. Originaliry and innov;11ion used 10 :1chieve process conlrol plans 
1-1. Orig111ali1y and innovalion in applying work s1andards 
I 5. I lar111oni1arion in lhc document'> prcscnlcd 
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2. Viewpoints in Assessments in the Assembly Industry 
Other references should be referred lo other for general rules. whidt are omilled hc1c. Below i.,; an cnumcr;1tion of 
,-iewpoints that focuses on the characteristics of the assembly indus!l)·. 

I) A characteristic of the :isscmbly industry is that dt:feclive rrodut.·ts c:.n be rcpain:d. Con.;equenrl:-. Jefc121i'c 
products. depending on the nature of their defects, are sometimes repaired by workers in 1he nc:\l process. who then 
neglect to report these defects. Workers in the wiring process. for imtance. Ill:!)" corrL-1.'.I a mistake m;1de in 1h.: 
preceding process as it would pre\"enl them from doing: their job. In an automatic soldering pnx.-css for prinh:d circuit 
boards. there is sometimes a "repair process.·· in which products are assumed lo h.m: dde12ts and lllt.-1.'.hanicall~ 

repaired. 
This does not pre·•ent recurrence: Repairs ar,· not always included in the defect count. reported or recorded. 

::!) The quality of assembled products is greatly afb· · ; by the quality of their parts. 
Certain types of part defects uncovered in the as,· 111bly proass necessitate the complele repbccmenl of that part 
in the entire lot. Check whether affected parts were replaet.-.1 only in defecli\"c pmducts. 
Make sure that investigation of a defect encompasses not .i•1sl the fraction dcfecti\'e hut also the qu;ilirati\'e se\'erit:. 
or the defect. 
In par: because of concerns about output and deliq•ry schedules. this tyr:: of pwblem. more than 1ny other. calls 
into account a production supervisor·s 3\\;m.•ll(''°' of quality. 
For example. in the case of electronics. correlations among lots are oflen ohser\"ed hctwcen thi: market fractions 
defecti\·e due to component quality. and fractions defective in the production process. 
Although efforts a.re made to use failure analysis to pre\·ent part defects in the acci:pt.:mcc s1age. new phenomcna 
and problems are detected daily. while such efforts cannot prevent quality changes due to process changes maJi: hy 
a ?arts manufacturer. 
Consequently, such changes often manifesl themselves first as cnanges in the fraction defective in the process. When 
control focuses only on the level of fraction defective. a defect can he hidden among other Jefccts. and so it is 
necessary to venfy that lhe process ha.c; been stratified, and lo determine whether the defect in question is limited 
to the single defective product delected or is a fundamental problem with considerable dispersion lhat has merely 
manifested itself as the defect If this cannot he determinr.d. either all parts must be replaced. or dekcts in !he market 
must be expected. 
Examples of such cases include semiconductors (baking was possible hut not screi:ning). swir.:hes. condi:ns·~rs. p:irts 
containing lubricant and parts with press-fit caulking connections. 

}) Determine the reasons for an absence of the predetermined typl' al'ld number of components needed in asscmh,y. 
(I) Slop the processes until all types and numbers of components arc in place. 
(2) Continue processes that can be co.,tinucd. or cominue until the ma:\imum numher of uni1s pos.;ihle arc 

produced. 
For some reason. the rate of defects seems to increase in the remaining processes or among the remaining numher 
of units in ~mch cases. Ascertain what type of countermeasures have hcen taken. 

4) In the assembly industry. there ic; an .. adjustmi:nl procc~s ... 
Despite the term "adjuslment process:· in acluality a major of mandays in this process arl· dernled to repairs. 
When a defect is left for the adjustment process, ascertaining the cause is time-consuming and n·quires consider;.'.1lc 
skill and experience. In addition, products examined and tinkered wilh during :he repair pnKc .. s arc never heller rhan 
- and often worse than - products that requirel: no repairs. 
One of the most serious problems is the dday in fccdhack. The adjuslmenl process can he judl!l'd hy the numhl:r 
of mandays. i.e .. whether mandays arc appropriare for mere adjustmenl ·.wk bud1 as 111rn111)! trimmer dials and 
VR's or adjusting gauges) and whe1her di,pcrsion in mandays per unit is larj.!e or nol. 
Another indicalor is whether adjusrmcnl mandays arc in a st;\lc of conlrol or nnl. This i.; ;m import;1111 point ro 1.'.hcck. 
as ii renccts the effectiveness of daily procl.'ss conlrol - i.e .. how far h;u:k co1ll!tl·rml·a.;ures m· ht:in)! rnnlrolkd. 

~) Aging is performed during hlock as,crnhly and aflcr Ilic compktion of assl·mhly. 
(I) Although measurement and inspection arc ofren performed aftcr a l'l·rtain ammmr of a!!ill)!. noncoriformilil's 

that occur <lurinI? a)!ing somerimcs ~eem as if they have been rel'lified. 

3·1 



This is because of essentially unstabk quality. in which ca:-: it must be determined whether intermediat«: 
r«:cords arc hcing kept. 
Ex;unpl«:: Switches and cc11;1in semiconducturs 

I 2 I The pn:dctcrminc•J amount of aging is sometimes not performed on products that arc repaired after a defect 
was discowr«:d during aging. 
Note: Aging spt.-cifications themselves arc not examined. 

6) When manu;1I rl·pairs arc pcrfunncd off the pmduction line, repaired products are sometimes sent to the proc«:ss 
following the one where the dcfoct was discovered. Instead. the product should be sent back to the beginning of the 
original proc«:ss. 

The assembly industry is broad in scope. making it impossible to cover all items. Rather than check !>heets in which items 
are listed 1hen s«:h:tcd and omiued ;1s seen fit, resulting in ambiguous checking of progress, we have proposed those 
priority points we kd re'luire :itlention. Hopdully, each corporation will understand their intentions and create check 
sheets suited to their own oper.itions. 

3. Points for Inspections in Processing Processes 
Of th·: \·arious processing processes. cutting. heat treatment and welding are discussed below. 

3.1 Cutting 
1) In culling. some prod11cts have several thousand pa11s and char; ·eristic values to which control applies, and so 

instead of trying to control them all, those parts and characteristics that significantly affect the product's functions 
must he ddined and comrolled. Herc the question is. Is the method for selecting these pans and characteristics 
defined? 

2) Are there criteria for properly processing the defined pans and characteristic values·! Have the drawings, standards. 
specifications and work standards. t!lc .• IJeen re\ised·! 

3) Have the factors that greatly affect characteristics been defined for each culling process? How are these factors 
checked and kept under cuntror' Are there QC process drawings (i.e., QC process control tables and process 
assurance item rabks) that ddin:! methods? 

..t) Arc impurt;ml characteristics defined in thcs:: QC process drawings, and is control based on control drawings? 
(I) Are sampling times. intervals and ··n" to be c:ntcreJ on control drawings defined in a way conducive to 

detection of factor variation? 
('.!) Arc the causes of abnormal points adequarely investigated, and are recurrence prevention measures also 

implemented"! 
(J) Arc comrol drawings wriuen so that the systc:m of factors will be understandable at a later date (e.g .• by 

process. by machine, by work, by malenal and hy shift)? 
5) Is the storage space for defective products defined? Ar.: dekctive products processc:d properly? Are the causes of 

deicc1s invesrigated. and art: recurrence prevention measures carried out properly? 
6) Do workers receive: h:chnical training'! Is this training evaluated? Arc records of the training kept? When the cause 

of •t d.:fecl or abnormality turns out to be a worker, is this cause incorporated into the ne"t technical training 
schedule'! 

3.2 Heat Treatment 
1 l Arc !ht• right malcriab lx:ing used'! Ari: the proper ~hortrnl n'ethods for malt:rial iden1ifica1ion and storage space 

111dicarion and 111;1rking U\Cd to ki:ep out con1arninan1s·1 

'.! l As i1 is impo,\1hle ro tell \'1,ually whdhcr heal treaunclll ha-; been l·omple1ed, and because repairs arc not possible. 
procc\s conrrol is the only way 10 as,ltre proper hc.11 rrearmenl. Arc the proper heal treatment conditions indicah:d 
in order lo ;1scatain factor''! 
(I I b furn.K·c 1cmper;11urt: disrrihution checked accordin~ lo directions? 
( 2 I b an dfcclivc wnc dc,ignalcd for i:ach furnal·e? 
i J l Doc' dwging wcighr suit furn;Kt: capacity'! Arc the style of packing ;ind arrangement during charging 

dd111c11"' Art: they lic111g complied with'' 
(..t) Arc heating 11mc and 1empcr;11ure and cooling 1c1111lt:ra1uri: and lime properly recorJcd? 
( 5 l Arc kmpcralure-mt·.1,uring in,rruments inspected rq!ularly'' Art: separate thermometers used for mcasmc-

111:·nh ;111d rccoHk.' 
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3~ Coil precision affects the depth •'f indm.·1ion hardening. Arc coils coniru:ll.'d pro~rl).-: 
J.) Are penetromelers inspected and their period of .. fr·c1iveness designated? I~ this hc.-ing .:omplil.'d with-~ 
5> When rroiotypes are heat-treated. are lhc conditions properly recorded and used a.~ kt•db.u.:k when :'t:ttili~ the heat 

treatment conditions for mass production·? 
6) Are the locations of storage spaces wi1hin the work silc Jefincd and properly comrollcd to keep intermediate 

products. uncompleted products and hcal-trealed products s~paratc'! In particular. is storage space for dcfecti\·c 
producls clearly indicated? 

3.3 Welding 
I) Precision in the dimensions of maierials greatly affects 1:1e amoun! of distortion. Is !he precision of material culling 

conrrolled? Joint geomelry and dimensional dispersion have a particularly considerable effect on the quality of 
welding output. ls the process controlled lo keep !his dispersion wilhin certain limits"! 

2) Are procedures that always resull in deformalion properly defined. and is welding work performed accordingly"' 
3) Are the work procedures {i.e., temporary welding ar.d final welding) chat minimize deformalion defined. and is 

welding performed according to these procedures? 
4) Are the procedures in which first products and protocypes, along with other ciata. recorded"' Arc these records applied 

to the work methods for mass produclion processes'! 
5) Because a majority of welding work can be repaired in the event inspe;:tion revea!s a defect. repair work tends to 

be confused with normal work. Are the two clearly distinguished? 
6) Welding conditions (i.e., amperes, vol<age and speed) affect welding oulput. Are they correctly set? 
7) Storage control (dryness) for welding rods greacly affects oulpul. Is control adequate? 
8) Some materials can cause weld cracks. Are preheating and postheating defined and carried out :·orrectly? 
9) Jn welding, complete weld penelration is important lo assure proper penetration. Arc the melhods for checking weld 

penetration defined? Is weld penetration checked according lo !hese methods"? Arc the methods and imervals of 
checking and criteria defined? 

4. Checklists for Process Assessment for High-Quality, 
High-Quality Products 

NASA-NHB 5300/4 (IR) :md olher quality programs define comnmn general requirements used lo assure the high quality 
required by aeronautic and space syslems. To actualize such a program, it is essential that design . devclopmenl cmtrol. 
manufacturing conlrol, purchasing con1rol, inspection and testing. for instance. be unfailingly implemented. In particular. 
manufacturing process where material uniformity and high quality r,1nno1 be assured with mspection alone must Ile 
controlled. Such processes, referred to as special processes, include metallurgical and chemical processes and metallic 
bond, adhesion, plating. coaling and surface lreatmenl processes; lhese must be emphasized in control. Below arc 
checklists for process assessment that include these processes. 

4.1 Quality Assurance Activities 
I) Do they suil lhe quality control struclure? Oo they comply with quali1y program plans? 
2) Are !here cenlral experienced inspection and testing personnel in the manufacturing division'? 
3; Are there eslablished acceptance inspection rub for materials and parts? 
4) Are there established conlrol rules for nonconformities relating to the technical conditions of manufacturing. 

inspection and testing? 
5) Are drawings, specification sheers arid technical documents stored properly? 
6) Are measures lo minimi7.e process defects implemented effectively? 
7) Are all gauges and other inspeclion lools. as well as testing devices. inspl'Cled rqmlarly? 

4.2 Process Inspection 
I) Are the methods used in inspection samplinl! ratimul'? In other words, do they permit the quick detection of chanl!es 

in process quality? 
2) Arc adequate measures taken to prevent parts and matrrials from contamination. dirtying. damage and rus!inl!" 
.l) Arc queslicmahle or nonconforming ~uh-loro; sortl'd 0111 for insprction or other measures·' 
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4.3 
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2) 

3) 
-l I 

5) 

4.4 
1) 

:.!) 

3) 
-l) 
5) 

4.5 

Drawing ari~ T~chnical Change Control 
Are currenl ,·er.;ions of aprlicahle drawings dis1nbuh:d according 10 control 1m:1hods that assJre lh;!I !hey will be 
u:;cd dli.:clivdy. al 1!~1.' rroper time and al !he proper h:alion during inspection? 
:\re discontinued drawings p; ~ viously used in manufacturing or inspc..-ction exchanged or returned according to Ilk: 

procedure s1ipula1cJ by 1hc owner'~ 
:\re records of h:dmical change:> kepi _;u that !hey can be examined by the owner al any lime·~ 
[)u pcsonnd in charge of production or inspt.'1.:tion refrain frum using drawings 10 which unautho;-ized changes were 
ma~e (say. in pencin·~ 
When a technical change has bcc:n made in accordance with a con1rac1ual change. can it be as:.arc:d that the change 
was a1.:1ually implc:mcntcd within the prescribed amount of time? 

Inspection Instruments anci Testing Devices 
h !he prccisil'll of all jigs and tools used in inspection chc:ckc:d before use·! 
Are all jigs. fillings and other assembly devices regularly maintainc:d according to the procedure stipulated by the 
owner? 
Can applicabk drawings, spc:cifications and 01her technical data be readily used in tool and jig control~ 
Are all tools and jigs protected from Jamage during use, tr.mspurt and storage? 
Are all tools and jigs that an: out of opcr:1tion or no longer used kepl separ.ite from current tools and jigs? 

Special Processes 

4.5.1 Resistance Welding 
1) Have all wddc:rs pa.-;sc:d inspection? 
2) Is the welding schedule s..:t? 
3) Are physical and metallurgic tests carried out regularly as required? 
-l) Do ;:1achine seuings comply with authorized welding schedules? 
5) Arc the cleaning r1rocedure and processing of waste water approp:-iate"! 
6) Arc proper inspection records kept"! 
7) Are ekctrodes in proper condition? 

4.5.2 Melting Welding 
1) Have all welding personnel passed insll'!..:tion? 
2) Arc records of welding personnel's performance mai111aincd"! 
3) Wh;1t about 1hc standards for p;1ssing and failing"! 
4) Do the welding rods used in production comply with the applicable requirements? 

4.5.3 Eler:troplating 
I) Arc parts completely cleaned prior to electroplating? 
21 Is equipment controlkd dkctivcly? 
3) Are the temperature and concentration of plating nu id inspected regularly as spccifit>rl? 
4) Is strc:ss relief performed on all springs <!nd intensity parts·; 
5) Are adcqua1c records kepi of plaling nuiu analysis, thickness h:sting, salt spray testing and adherence tests? 

4.5.4 Heat Treatment 
I) I lave heal tn:atmcnt equipment and pro<:ed11res heen certified? 
2) Arc temperature controllers calibrah:d regularly as stipulated? 
3) Arc proper heal treatment and testing instructions readily available 10 personnel? 
·ll Arc furnace temperature distribution tests performed as required'! 

4.5.S Potting and Molding 
I) I-; an approprialc polling proccdurc used? 
~) Have chemical rna1erials passed accep1ancc inspection? 
.l l Ari: chemic ill materials srori:d appropria1cly? 
4) Arc materials identified as lhosi: spccific.:d on process spi:cification sheets and manufacturing drawings? 
5) Ari: workers calified? llan: they ri:cc.:ived tr;,ining on chemical materials. even ones outside the range of 

ci:rr i fie al ion? 
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5. Purchasers' Inspections of Suppliers 
The part of section .i that coll\.-crns inspectiGns for high-quality. high-reliability products concerns the purchaser 
requirements that the supplier must comply with - and also applies to suppliers (from the purchascr·s point of \'icw. the 
contractor) when performing an internal inspecti<ln. or when inspecting a ~ubconlri1ct0r. 
Here. two firms. Nip!'JOn Telephone and Te!::~raph Puhlic Corporation (NIT) and Japan National Railways. arc presented 
as an eumple of a purchaser·s inspections of suppliers. These examples sho;:ld serve as a reference not only for intcrml 
inspections. but also for quality control inspections of cooper;1ting companies· process control. for instance. 
h must be added that a supplier must strive 11ot just lo satisfy the purchaser"s requirements. hut also lo estahli~h methods 
for internal inspection. 

5.1 Assessment at the Japan Telephone and Telegraph Public Company 

5.1.1 Introduction 
Below are the types of assessments that a purchaser gene1aily carries out of a supplier (factories and plants. etc.). 

(I) Assessment or suppliers providing goods and other products This type of assessment performed prior to a supplier's 
selection. covers the supplier's management. technology and quality control. etc. 

(2) Assessment to rationalize and increase the efficiency of purchasing inspection 
This type or a.~sessment. which is used when ~hifling lo reduced purchasing inspection (for instance. when adopting 
a no--inspection system). is used to determine. when the results of product inspection indicate that product quality 
is good. \\hether or not the current system is capable of continuing to produce products of good quality. 

(.l) Assessment to detennine whether product quality and quality assurance have been maintained or improved. 
This type or assessment is used to delennine whether the quality of products that have been apprcwed for a 
no-inspection system. for example. is stable, and whether the quality assurance system is being maintained. 

Here. types (2) and (3) aN>ve implemented by the inspection division of the Japan Telephone and Telegraph Puh!ic 
Company (referred lo below simply as "NIT") arc dicussed. 
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fig. 1 The flow of each type of inspection 

5.1.2 Purchasing Inspection at NTI 
There are two types of purchasing inspection al NTf: direct inspec:ion ~ml indim.:l inspection. Di reel inspl'Clion involves 
sending Nn· personnel (inspectors) lo a supplier's factory lo lesl products and decide whether they pass or fail inspection. 
In indirccl inspection, inslcad of NIT directly performing in~pcction. a supplier is requested lo send data on !hr rcsulrs 
of internal inspection; these data arc used 10 clcciclc whl'lhcr a product passes or fails inspcclion. In di reel inspcclion. Iola I 
( IOO'hi) inspection and sampling inspection hy a11rih111cs (MIL-STl>- !05 Dl arc u~rcl. 
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The !low of in~pt:l·lion {Fig. I) is as follows: First. total inspt:clion is performed on all lots of new products and the 
prodrn.:ts of new suppliers. after whid1 the company switches to sampling inslJl!ction by attributes. In sampling inspection 
by attributes. se,·erity is adjusted, and if quality if good. the company then shifts to indirect inspection. 

5.1.3 Assessment to Rationalize and Increase the Efficiency of Purchasir.g Inspection 
When the results of inspection ;ire good ;ind NlT concludes th;it the supplier in quc:stion is capable of at kast maintaining 
the: current lc\'d of quality, rc:duced purchase inspection is adoptc:d. Prior to this shifl, a type of assessment called "shop 
inspection" is pcrformcd lo dctcrmine whelhcr the supplier is capable of at lc:ast maintaining the current k\-d of quality. 

<Shop Inspection> 
In performing a shop inspection. the supplier is firsl n .. -quirc:d to submit a document called a shop protocol, which contains 
the following items. 
A. Overview of lhe 1..·ompany 
B. Organization 
C. Quality-related conft:rences and wmrninees (including QC circles) 
D. Quality assurance 

The history of quality assurance aclivity 
Quality assurance system diagrams 
Quality policies and the control thereof 
Education and training on quality control 
The colb:tion and application of market quality information 
A summary of reliability lesls that have been implemenlLd 
Characlaistics of lhe company's quality assurance activity 

E. Standardization 
The system of standardization 
The procedures for adopting and n:,·ising standards 
A summary of the adoption and revision of standards 
Characteristics of the company's standardization activity 

F Process control 
QC process drawings 
A summary of process abnormality processing and special adoption 
Characteristics of the company's process control activities 

G. Production progress control 
Production progress control 
Characteristics of the company's production progress control 

H. Control of accepted products 
The system for the control of accepted products (i.e., purchases and outside orders) 
A summary of acceptance inspections being used 
A summary of guidance provided 10 suppliers 
Characteristics of the company's accepted products control 

I. Control of instruments and manufacturing equipment 
The ~ystem for rhe control of instruments and manufacturing equipment 
Characteristics of th;1t comp;iny 's control of in~trumrnts and manufacturing equipment 

J. Pacbging. ~torilge and transport 
Lociltions of packaging plants and product warehouses 
Primary means of tr;msporting goods to poin:s of ddivcry 
Charach.:ri\tic" of the company's padaging, stor:1gc anJ transport 

Table 1 
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Normal assessment 

Assessment -[ Individual assessment 
Special assessment 

Fig. 2 Types of assessments 

Investigation is perfonned by groups of 1hree or four personnel according to lhe submiued shop prolocol. with assessmen1 
points assigned to each of roughly 40 items using lhe 5-point methCld (Table I). 
After subtracting any negative poinls from lhe combined assessment points for each ilem 10 arrive al a 101al score. the 
supplier is judged either "Satisfactory, .. "Unsalisfactory .. or "Probation." A supplier placed on probation (a system 
adopted to encourage suppliers to strive for improvements) receives a list of required improvements. Three to six months 
later, a second inves1iga1ion is held, upon which lhe supplier is designated "Satisfaclory .. if the required improvements 
have been made and "Unsatisfactory·· if Ibey have not. 

5.1.4 Inspections to Determine Whether Product Quality and the Quality 
Assurance System Have Been Maintained or Improved 

At NTr, an "assessment" is an investigation performed when a major qualily-related problem ha.'> o..:i.:urred. or to 
determine whether the quali1y assurance system of a supplier of indirccl inspec1ion-approved produc1s has been 
mainlained or raised since the shift 10 indirect inspection. 

(I) Types of Inquiries 
lnqiries are broadly divided inlo regular assessmenls and special assessmenls (Fig. 2). 
Normal assessments, categorized by objec1ive inlo 101al inquires and separale assessments. are performed regularly (as a 
rule) to examine the stale of quality assurance at each supplier and verify tha1 quality assurance is Jeing properly 
maintained and improved. 
Total assessmenls are carried out as a rule at lea.<;I once every two years and consist primarily of checks c.f a supplier's 
control system for overall quality assurance. 
Types of separale assessmenls include those carried out generally once annually and consisting primarily of product tests 
and checks of manufacturing processes for relevant products; and those carried oul 10 ascertain the state u1 affairs after 
a specification sheet, etc., or production condition affecting product qu<!lity is changed. 
A special assessment is carried out when a the resulls of a regular are "unsa1isfac1ory." '.Jr when indirec1 inspection has 
been suspended because of a major nonconformity at the work site of use. 

(2) Methods of Inquiry 
Because of its objective, a total assessment is based on the same items as those of a shop ir: ;iection. Consequently. shop 
inspection at a faclory may be skipped if a shop inspection has been held there recently. 
In order to assure oojectivity in assessment, the same melhods of assessment as in a shop inspeclion ;ire used. Unlike shop 
inspection, however, the categories of "Salisfactory" and "Unsalisfaclory" have been supplemented with lhe category 
"Conditional acceptance," which corresponds 10 "Proba1ion" in shop inspec1ion. 
Separate inspection consists primarily of checking processes - i.e., checking wt ether processes are being conirolkd 
according to the QC process c!rawings submilled. 
One characteristic of separate assessment is thal complcled products arc 1cstcd and unfinished products measured af1er 
inlermediate inspeclion in order to compare them with the results of 1hc supplier's inlermcdiate inspection. 
Because of the nature of a special assessmcnl. ils i1ems are selcc1ed according 10 ohjectivcs; there is no particular 
assessmenl based on overall scores, etc. 

5.1.5 Conclusion 
The most importanl goal in a shop inspection or assessment is correctly assessing 1he aclual stale of affairs. Correct 
assessment, in 1um, requires 1hat 1he abilities of invesligators he enhanced, and so various efforts lo do so arc hcing made. 
such as the holding of research conferences and the preparing of guide~. 
Also, as the objective of shop inspeclions and inquires should be 10 encourage proper quali1y conirol ac1ivi1ies. 
examination and improvement of the contenl of inves1i1:rn1ions is heing further promo1cd in order to prcvenl quali1y conlrol 
activily from becoming perfunctory or mcchanic;il. 
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1. DEFINITION 0 F 

" LOGISTICS" 

A) LOGISTICS IS UTILIZED AS A MIL-

ITARY TERMS. AS 

THE BRANCH OF MILITARY SCIENCE 

THAT DEALS WITH ALL ASPECTS OF 

PROCUREMENT. MOV~MENT. MAINTENACE. 

AND DISPOSITION OF SUPPLIES. EQUIP-

MENT. FACILITIES AND PERSONNEL AND 

T H E P R 0 V I S I 0 N 0 F S E R V l C E S ' I N T II E 

r c a d e r s d i g e s t g r e a t e n c y c I o P e d i c 

dictionary. 

I3) H 0 WE V E R. W 11 E N C 0 N S I D E R I N G T II E 

PRESENT COMMERCIAL PRODUCTS SITUA-

T I 0 N S U C 1-1 A S S U R V I V A L • D 0 M I N A N T 

COMPETITIVITY SUSTENANCE AND CUST-

OMER FULL SATISFACTION. WOULD NOT 

B E A C 11 I E V E D W I T 11 0 U T ___'.:__L__Q__g_j_$__J_LG_S__::_ 

1 



CONCEPT IMPLEMENTATION FOR DEALING 

WITH: 

-NATURAL RESOURCES AND ENERGY 

CONSERVATION PROGRAM 

C 0 U N T E R M E A S U R E 0 F II I G H E R E .N R -

GY PRICE 

COUNTER MEASURE FOR WAGE IN

CREASE ON HUMAN RESOURCES 

COUNTER MEASURE FOR POOR SK LL 

AND KNOWLEDGE ON SYSTEM. EQUIP

MENT. AND/OR PRODUCT USE. PRODU

CT I ON. SERVICE AND MAINTENANCE 

BY CUSTOMER AND OPERATORS 

COUNTER MEASURE FOR SHORTAGE 

OF MAIATENACE CREWS IN MARKET 

COUNTER MEASURE FOR SIIORTENING 

OF PRODUCT LIFE-CYCLE BY SWIFT 

TECHNOLOGICAL INNOVATION 

COUNTER MEASURE FOR CHANGING 

SOCIAL CONCEPT FROM 'CAVEAT 

EMPTOR TO CAVEAT VEND I TOR' AGE 

COUNTER MEASURE FOR SOCIAL/ 

COMMUNITY CONTR BUT ON DEMANDS 

. ' 2 



COUNTER MEASURE FOR CONSUMER-

1 SM UPROARING 

COUNTER MEASURE FOR CUSTOMERS 

COST EFFECTIVENESS OR AWARE

NESS DEMANDS 

C) UNDER SUCII CIRCUMSTANCES . 

• THE SOC ETY CF LOGISTIC ENGi-

NEER NG" S DEFINED AS 

"LOGISTICS IS THE ART AND SCIENC~ 

OF MANAGEMNT. ENGINEERING AND 

TECHNICAL ACTIVITIES CONCERNED 

W I T H R E Q l! I R ~ M E N T • D ~- S I G N A N D S U P -

PLYING AND MAIATAINING RESOURCES 

_T_Q__.$ L' P P 0 B T Q_fLJ_E C T I V E S P L A N A N D 

OPERATION$_". 



IN SllCRT. 

__ :J~_Q_g_I _ _s_T_LC S I_.-S_T_Jj_J~ __ S_~ I E N C E P L A N N -

ING FOR PROVIDING AND APPLYING 

THE RESOUCES REQUIRED IN A SPECI-

FIED OPERATIONAL E~VIRONMENT 

T H R 0 U G H 0 U T I T S L I F E C Y C L E .. __ 

D) .LOGISTICS'" I S 

T 0 M I N I M I Z E T H E C 0 S T 0 F II U MA N -

RESOURCES. EQUIPMENT. COMPONENT. 

SPARE PARTS. OPERATIONAL AND MAIN-

TENACE MANUAL. AND FACLITIES DUR-

ING USE AND MAINTENANCE O~ SYSTEM 

PRODUCT.EQUIPMENT.COMMODITY AND/ 

0 R F A C I L I T I E S . W II I L E 

TO MAXIMIZE OF EFFECTIVENESS AND 

E F F I C I E N C Y 0 fo S U C II S Y S T E M. P R 0 D U C T 
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.-----------------------~-------

EQU PMENT. COMMODITY. AND/OR FAC I -

LITIES AT UTILIZATION OR OPERA-

TION STAGES. 

AT THIS TIME. COST MEANS BASICALLY 

LI FE CYCLE COST ( LCC ) . WH I CII 

WILL BE EXPLAINED LATER SECTION. 

( C 0 S T ) ( S Y S T E M E F F E C T I V N E S S ) max 
( ) 
( ) 
(EFFECT I V NESS) max ( L I FE CYCLE C 0 ST) min 

THE ACTIONS ARE USUALLY ACHIEVED 

T 1-1 R 0 U G H T 11 E T R A D E - 0 F F P R 0 G R A M B E -

TWEEN TECHNOLOGICAL REQUIREMENT 

(CUSTOMERS' FUNCTIONAL NEEDS OR 

DEMANADS AND COST-EFFECTIVENESS 

(CUSTOMERS' PRICE ORIENETEG NEEDS 

AMD DEMANDS.) W II I C II A R E C A L L E D 

/\S "LOGISTIC ENGINEERING .. 

5 



2 . __ $ ___ Y_S __ J_E __ M __ _ 
E F F E_C_T_I __ y_ __ E __ J\l ____ E_S_S_ 

THE SYSTEM EFFECTIVENESS IS ONE 

OF MAJOR ELEMENTS TO MEASURE THE 

MISSION FULFILLMENT DEGREE OF A 

SYSTEM. EQUIPMENT. OR PRODUCT. IlY 

A ) _f._V A I L A B I L I T Y 

IT JS INDICATED TIIAT TIIE DE-

GREE OF OPERABLE CONDITION AT THE 

START OF A MISSION WIIEN TllE MISSION 

IS CALLED FOR AT AN UNKNOWN RANDOM 

POINT IN TIME. TIIIS IS OFTEM CALLED 

o p e r a t i o n a I r c a d i n e s s . A N D A r U N C T I 0 N 

OF OPERATING TIME(RELIAlJILITY) AND 

DOWNTIME (MAINTAINABILITY/SUPPORTABf-

L ! TY. 



l3) DEPENDAl31LITY 

IT IS INDICATED THAT A DEGREE 

OF THE SYSTEM OPERATING CONDITION AT 

ONE OR MORE POINTS DURING MISSION. 

GIVEN THE SYSTEM CONDITION AT THE 

START OF TllE MISSION. AND DEPENDABI

LITY IS A FUNCTION OF OPERATING TIME 

(REL ABIL TY) AND DOWN TIME (MAINTAIN 

ABILITY/SUPPORTABILITY). 

B) ~YSTEM PERFORMANCE 

IT IS INDICATED THE CAPACITY 

OF A SYSTEM PERFORMANCE ARE ACCOM

p L I S II E D A S E X P E C T E D A T T II E E N D 0 F 

MISSION COMPLETED A S S U C II D E S T R U C T -

IVE CAPABILITY OF A WEAPON. AMOUNT OF 

CARGO DEL VERED BY A TRANSPORTATION 

SYSTl~M. OR ACCURACY OF RADAR. ETC. 

7 



SYS TE~-· l 
EFFECT I VENESS! 

availability 

(STATUS BEFORE MISSION) 

d e p e n d a b i 1 i~ 
I 
I 

(~T~"'."US DURING MISSION) I 
------------ - --------· ______ __! 

------------------------------- --

-Performance 
(STATUS AFTER MISSION) 

l __ -- - --- - --·· - --------- - ---------·--. ____ _J 

8 



2 - 1 AVAILABILITY 

A ) o p· e r a _W_ n a l a v a i l a b i t y < A o L 

THE PROBABILITY TIIAT A SYSTEM 

OR EQUIPMENT. WllEN USED UNDER STATED 

CONDITIONS IN AN ACTUAL OPERATIOAL 

ENVIRONMENT. WI LL OPERATE SATISFACT-

ORY WHEN CALLED UPON. IT IS STATED 

MTBM 

A o 
MTBM + MDT 

WHERE MTBM is mean 

time between 

m a i n t e n a n c e 

MDT is mean 

m a i n t e n a c e 

down-time 

B ) A C H I E V E_Q __ A V A I L A B I L I T Y 

T H E P R 0 B A B I L I T Y T II A T A S Y S T E M 

0 R E Q U I PM EN T. W 11 E N U S E D UN D E R S T AT E D 

CONDITIONS IN AN IDEAL SUPPORT EN-

VIRONMENT(i. e. ava I able tools. spares 

manpower. etc) WILL OPERATE SATISFAC

T 0 R I L Y A T T I M E . A C 11 I E V E D A V A I L A B I L I T Y 

9 



I S M 0 R E D I R E C T L Y R E L A T A Il L E T 0 T II E 

EARLY DESiGN PROCESS(AS A MEANS OF 

MEASURING EQUIPMENT REL ABILITY AND 

MA NTA I NABL I TY CHARACTER I ST I CS) AND 

IS STATED AS: 

A a 
MTBM 

MTBM + M 

WHERE:M means mean 

a c t i v e m a i n t e -

ance time. this 

i n c 1 u d e s c h e -

d u 1 e d a n d u n -

s c h e d u 1 e d m t n 

c) I NH E R E-::-::-N-=--T ----=-=-A~V A l~L_A_B_J_L_I T_Y 

T II E P R 0 B A B 1 L I T Y T II A T A S Y S T E M 

OR EQUIPMENT. WHEN USED UNDER STATED 

CONDITIONS N AN DEAL SUPPORT EN-

VIRONMENT (i.e. AVA LAl3LE TOOLS. SPARES 

MANPOWER. ETC) WI LL OPSRATE SAT I SJi'AC-

TORI l...Y AT ANY POINT IN TIME. 

IT EX.CLUDES PREVENT VE MAINTENANCE 

ACTION. LOGISTICS SUPPLY TIME. AND 

to 



DOWN TiME AND IT S STATED AS 

D) 
TY I S 

A i 
MTBF 

MTBF + Met 

WHERE MTBF 

MEAN 

MEANS 

TIME BE-

TWEEN FA I LURE. 

AND Mc t MEANS 

MEAN CORRECT-

IVE MAINTENACE 

T IM E. 

AS AFOREMENTIONED. AVAILABILl-

A MEASURE OF THE DEGREE TO 

WH CH AN ITEM IS IN THE OPERABLE AND 

C 0 M M I T A 13 L E S T A T E A T T ll E S T A R T 0 F 

M I S S I 0 N. W H E N T II E M I S S I 0 N I S C A L L E D 

FOR AT AN UNKNOWN (RANDOM) POINT IN 

T I ME. 

I U 



2 - 2 DEPENDABILITY ------·- --- - ----·- -·-- ---- ------- -----··· -·---·· ---- -

DEPENDABILITY IS TllE PROBABILITY 

THAT AN EQUIPMENT'S MISSION WILL BE 

SUCCESSFULLY COMPLETED WITHIN MIS-

SION TIME(tl) PROVIDING A DOWNTIME 

PER FAILURE NOT EXCEEDING A GIVEN 

TIME (t 2)WILL NOT ADVERSELY AFFECT 

THE OVERALL MISSION. 

DEPENDABILITY MAY BE FORMULATED AS 

D R + M o C 1 R) 

WHERE R MEANS MIS-

S I 0 N R E L I A B I -

L I T Y 0 R T II E 

P R 0 B A B I L I T Y 

THAT THE SYST-

EM WILL OPERA-

T E W I T I! 0 U T 

F A I L U R E V 0 R 

THE MISSION 

TIME 

Mo 
( T I ) 

MEANS T II E 

OPERATIONAL 

MAINTAINABILl

T Y 0 R T II E P R 0 -



B A B I L I T Y T I-I A T . 

W H E N .\ F A I L U R E 

OCCURS. IT WILL 

BE REPAIRED IN 

A TIME NOT EX

CEEDING THE 

ALLOWABLE DOWN 

TIME CT 2). 

2 - 3 PEEFOEMANCE 

A CAPABILITY TO ACHIEVE MISSION 

OBJECTIVES GIVEN THE CONDITIONS 

DURING THE MISSION 

2 4 RELIABILITY 

A PROBABILITY THAT A SYSTEM 

PRODUCT WILL GIVE SATISFACTORY 

FORMANCE FOR A SPECIFIED PERIOD 

OR 

PER -

0 F 

TIME WHEN USED UNDER STATED CONDI-

T I 0 N . R E L I A B I L I T Y C A N B E E X P R E S S E D 

IN TERMS OF MEAN-TIME-BETWEEN FAIL

URE (MTBF) OR MEAN LIFE. 

1 3 



2 - 5 MAINTAINABILITY 

THE PROBABILITY THAT AN ITEM WILL 

BE RETAINED IN OR RESTORED TO A SPE-

FI FI ED CONDITION WITIIIN A GIVEN 

PERIOD OF TIME.WHEN MAINTENANCE IS 

PERFORMED IN ACCORDANCE WTIH PRE-

SCRl BED PROCEDURES AND RESOURCES. 

MAINTAINABILITY CAN BE SPECirIED. 

PREDICTED. AND ASSESSED BOTll ON A 

QUALITATIVE BASIS AND IN TER~ OF A 

COMBINATION OF MAINTENANCE TIMES. 

SUPPORTABILITY rACTORS. AND PROJECT~D 

MAINTENANCE COST. 

A) MTBF :MEAN-TIME-BETWEEN-FA I LURE 

B) MTBM :MEAN-T IMF.-BETWEEN-MA I NTE
NANCE 

C ) M T B R ; M E A N -- T I M E - B E T W E E N - R E P L A C E -
MENT 

D) MTBR :MEAN-TIME-BETWEEN-REPAIR 

E)M :MEAN ACTIVE MAINTENANCE TIME 

r ) -M c t : M E A N C 0 R R E C T I V E M /I. I N T E N A N C E 

TIME 

G)Mpt:MEAN PREVENTIVE M/\INTENANCE 

TIME 

14 



H)Mct;MEDIAN CORRECTIVE MAINTE-

NANCE TIME 

l)Mpt;MEDIAN PREVENTIVE MAINTE-

NANCE TIME 

J)MTTR;GEOMERIC MEAN-TIME-TO-

REPAIR 

K)Mmax:MAXIMUM ACTIVE CORRECTIVE 

MAINTENANCE TIME (USUALLY 

SPECili'lED AT THE 90th AND 

95th % CONFIDENCE LEVEL) 

L) MDT;MEAN DOWNTIME (TOTAL TIME 

DURING WI-I IC J-l A SYSTEM/EQUI-

MENT IS NOT JN CONDITION TO 

PE11FORM ITS INTENDED FUNC-

T I 0 N) 

M ) M M J-1 / 0 H ; M A I N T E N A N C E M A N I-I 0 U R S P E R 

EQUIPMENT OPERATING HOUR 

N)COST/OH:MAINTENANCE COST PER 

EQUIPMENT OPERATING 

HOUR 

0) COST/MA ;MA NT ENA CE COST PER 

MA NTENANCE ACTION 

P) TAT:TURN-AROUN-TIME. ELEME.'JT OF 

MAINTENANCE TIME NEEDED TO 

I 5 



SERVICE. REPAIRM. AND/OR 

CHECKOUT AN ITEM RECOMMIT-

MENT 

Q)SELF-TEST THROUGHNESS;THE SCOPE 

AND ACCURACY OF TESTING 

R) FAULT ISOLATION ACCURACY; 

ACCURACY OF EQUIPMENT DIA-

GNOSTIC ROUTINE IN PERCENT 

2 - 6 MAINTENANCE 

ALL ACTIONS NECESSARY FOR RETAIN-

ING AN ITEM IN. OR RESTORING IT TO 

A SERVICEABLE CONDITION. MAINTEN-

ANCE INCLUDES SERVICING. REPAIR. 

REMOVE AND REPLACE. MODIFICATION. 

I N S P E C T I 0 N . C A L I I3 R A T I 0 N . 0 V E R I-I A U L . 

AND CONDITION VERIFICATION. 

l 6 



2 - 7 MAINTENANCE 
CONCEPT 

A SERIES OF STATEMENT AND/OR 

ILLUSTRATIONS DEFINING CRITERIA CO

VERING MAINTENANCE LEVELS OR ECHELON 

SUPPORT POLICIES. EFFECTIVENESS 

FACTORS ( e. g, MAINTENANCE TIME CON

STRAINTS). AND BASIC LOGISTIC SUPPORl 

REQUIREMENT. 

THE MAINTENANCE CONCEPT IS A RRE

REQU I SITE TO SYSTEM/EQUIPMENT DESIGN 

AND DEVELOPMENT. 

l 7 



2-8 MAINTENANCE 

LEVEL OR 

ECHELON 

A DIVISION OF MAINTENANCE FUN-

CT I ON/TAK LS. 

AS A EXAMPLE. MAINTENANCE LEVELS MAY 

BE CLASSIFIED AS: LINE MAINTENANCE. 

0 R G A N I Z A T I 0 ~l A L M A I N T E N A N C E . D E P 0 T 

MAINTENANCES: OR 

I S T E C H E L 0 N. 2 N D E C H E L 0 N. 3 R D E C JI E L 0 N . 

ETC. 

18 



3 • L I F E CYCLE COST 

ALL COSTS ASSOCIATED WITH TIIE 

SYSTEM LIFE-CYCLE. SUCH AS 

CT1FE CYCLE cosIJ 
T 

-1 p R_o ___ c __ u R E M E N T 
cos-i.-

_,- ~ ··-&-_n_-----------_c_· o_-_--_s __ -r ____ _____. 

---~fanning cost 

--1 r l d cost 

--1 

I 

-{production administration cos_t --=~] 

~-r-: : : : U C T I 0 N 

'- --------, --- --- - -

1 9 



fabrication and assembly c~s_t__ =1 

product support planning cost -~, 

USTENANC E COS Tl 
--------' 

--1 OPERATION J 
I C 0 ST 
~-- ---------------------

--1 mater i a I /energy cost l 
----------- ------ --·----- - "-

.-------- --· . --- ---· --- - -- ·- ----·-

---- _J -1 
~------------------ -

equipment cost 

20 



I 
I !MAINTAINING\ 

~-~.~-~-c_o __ s~T-~-~~J 
j main tena.nce crew cost ___ -, 

I education and training cost 

l docu•entation cost I 
---------

I spare/repair pa.rt cost 
~~~~~~~-

I t e s l l i n s p e c t i o n e q u i p 111 e n t c o s t __ J 

L'-~--p H A s E - 0 U_T _______ l 

L_,_ C 0 ST 

-CR _E __ c_c __ v_o_c_s_L_T_1 __ N __ G __ l 

2 l 



4 MISSION SUCCESS 
BY LOGISTICS 
WITH RELIABILITY 
AND Mi\INTAIN 
ABILY TECHNOLOGY 

A) AS MENTIONED IN THE PRECEDING. 

TO DESIGN AND PRODUCE FOR 

c 0 s T E F F E c T I v E N E s s max 

s y s T E M E F F E c T I v E N E s s MAX AND 

FINALLY 03TAIN 

LIFE CYCLE COSTmin 

ARE PRESENT CUSTOMER REQUIREMENT 

THAT IT IS NECESSARY TO CONSIDER 

I) HOW TO REDUCE CUSTOMERS 

PROCUREMENT COST 

2) llOW TO REDUCE CUSTOMERS 

SUSTAINING/OPERATION COST 

3) llOW TO SUSTAIN/IMPROVE 

SYSTEM/EQUIPMENT AVAi LARILl

TY. DEPENDABILITY. AND ruN-· 

CTION AND PERFORMANCE 

22 



HOWEVER. IF ONLY EACH RESPONSIBLE OR

GANIZATIONS ARE INDEPENDENTLY HANDLE 

SUCH REQUIREMENT. QUITE UNDALLANCED 

AND UNDESIRABLE SYSTEM/EQUIPMENT ARE 

CREATED THAT LOGISTIC ENGINEERING DE 

INSTALLED WITIIIN ORGANIZATIONS TO 

HAVE OTHER ORGANIZATIONS PAY ATTENT

ION FOR ORGANIZED AND SYSTEMATIC 

DESIGN. PROTO-TYPE PRODUCTION. TEST. 

PRODUCTION. SERVICE. MAINTAINING /\T 

OPERATION OR CUSTOMERS HANDS 

SUCH FUNCTION BE CALLED AS 

LOGISTIC ENGINEERING 
AND ITS FUNCTION IS DEFINED AS 

INTEGRATED LOGISTICS SUPPORT 

Bl.INTEGRATED LOGISTICS SUPPORT IS 

TO FURNISH EVERY PRUDENT SUPPORTING 

CONSIDERATIONS TO ASSURE ULTIMATE 

CUSTOMER/CONSUMER/END-USER WILL HAVE 

NOT ONLY EXPECTED PERFORMANCE/FUNCT-

1 0 N R E Q U I R E M E N T. B U T 0 N E W H I C If C A N 13 E 

E X P E D I T I 0 U L Y A N ') E C 0 N 0 M I C A L L Y 

23 



SUPPORTED ITS iNTENED LIFE-CYCLE. 

ITS PRINCIPLE ELEMENTS COVERED TO 

THE OVERALL SYSTEM LIFE-CYCLE --SUCll 

* MAINTENANCE PLANNING 

* TEST AND SUPPORT EQUIPMENT 

* SUPPLY SUPPORT 

* TANSPORTATION AND HANDLING 

* TECHNICAL DATA 

* FACILITIES 

* PERSONNEL AND TRAINING 

* LOG STIC SUPPORT RESOURCE FUNDS 

* LOG STIC SUPPORT MANAGEMENT INFORM

ATION 

ITS FUNCTION ARE STARTING FROM 

* LOGISTIC SUPPORT ANALYSIS 

* LOGISTIC NITIAL PLANNING 

(SUPPORT CONCEPT PLANNING) 

* TEST & SUPPORT EQMT AC Q U I S I T 

* T E C 11 N I C A L PUB L CATION 

* FUNDING 

* MONITOR ING 

* EVA LU AT IuNS 

* CORRECT I V E ACT IONS 

* RECOMMENDATIONS 

24 
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C) LS MEASURING INDEX 

ILS HAS OVERALL RESPONSIBILITY 

FOR SYSTEM EFFECTIVENESS SUSTENANCE 

AND IMPROVEMENT THAT CONVENTIONAL 

INDEX 

INDEDXED. 

IN ADDITION OF CONVENTIONAL 

RELIABILITY. MAINTAINABILI-

TY AND SAFETY. TIIE FOLLOWINGS ARE 

RECOMMENDED TO CONSIDER; 

I) MISSION RELIABILITY 

MISSION COMPLETION SUCCESS 

PROBABILITY 

CM CSP) 

MEAN MISSION DURATION 

(MMD) 

MEAN TIME BETWEEN CRITICAL 

FAILURE 

CMTBCF) 

2) LOGISTIC RELIABILITY 

(SOMETIMES CALLED AS 

SUPPORTAB LITY) 

MEAN TIME BETWEEN MAINTE 
NANCE 

CMTBM) 

MEAN TIME BETWEEN REMOVAL 

(MTBR) 

25 



MEAN TIME BETWEEN DEMAND 

(MTBD) 

D)ROLE OF RELIABILITY AND 

MAINTAINABILITY 

1) SYSTEM EFFECTIVENESS ARE 

ALWAYS CONTROLLED ITS EFFECTIVENESS 

AS A SYSTEM OR EQUIPMENT. AND EACH 

CONFIGURED PARTS/COMPONENT/UNIT ARE 

NOT DISCUSSED TILL NOW. 

HOWEVER. SYSTEM EFFECTIVENESS ARE NOT 

C A L CU LT E D W / 0 UT S U C II E A C H U N I T /PA RT 

R E L I A B L I TY A ND MA I NT A I NA B L I TY va I ues 

DURING ITS MISSION ACCOMPL ~HMENT; 

A V A I I.. A B I L I T Y 

RELIABILITY 

(BY PART/UN IT) 

MAINTAINABILITY 

-- 1-1 U M A N Ji' A C T 0 R S 

26 

DEPENDABILITY 

-- R E P A I R A B I L I T Y 

-- I N T E R C 1-1 A N G E -
ABILITY 

REPLACEABILITY 

· -· Ji' L E X I B I L I T Y 

S U R V I V A 11 I L I T Y 



2) LIFE-CYCLE COST 

UNDER TIIE SAME TOKEN. LIFE-

C Y C L E C 0 S T A R E A L S 0 A F F E C T E D 13 Y S U C II 

VARIABLES: 

LIFE-CYCLE COST -r-
PROCUREMENT COST 

OPERATION 

L PHASE-OUT 

COST 

COST 

DESIGN ATTRIBUTE 

INTRINSIC DESIGN 

RELIAB LITY 

MAINTAINABILITY 

SAFETY 

HUMAN FACTOR 

PRODUCl31LITY 

E T C 

27 



5 RELATIONSHIP 
BETWEEN DESIGN 
AND LOGISTICS 
ENGINEERINGS 

A) PRIOR TO EXPALIN A PHYSICAL 

LOGISTIC WORK. IT MAY BE NECESSARY 

TO EXPALIN IIOW DESIGN ENGINEERING 

A~D LOGISTICS ENGINEERING ARE CO

OPERATING EACH OTHER THAT A FOLLOW

I~G TABLE WILL EXPLAIN THEIR RELA

TIONSHIPS. 

B) THE PRACTICAL DETAILED WORKS 

ARE EXPALINED IN ~1G. I AS THE IlASrC 

fi'LOW CHART or LOGISTIC SUPPORT ANA

LYSIS AT EACH CONCEPTUAL DESIGN. DE

VELOPMENT TEST. PRODUCTION/CONSTRUC

TION/INSTALLATION. OPERATIO. AND MAIN

TENANCE PHASES. 

Cl fi' I G. 2 IS MORE CLOSE EXPLANATION 

0 fi' I N T E R - R E L A T I 0 N S II I P I3 E T W E E N D E S I G N 

A N D L 0 G I S T I C S E N G I N E E R I N G P R 0 C E S S E S 

DEVELOPMENT AS SYSTEM OR EQUIPMENT 

A R E p R 0 c E E D I N G 0 N r R 0 M s 0 r T - w A R E T 0 

HARDWARE. 



- e 

Conceptual Desian, uevclopment, Test, Production/Construction, Operalions, Maintenance 

Ev~luation oi Evaluation of Enluation of Evaluation of Evaluatlc.n or 
Opcralional Requirements Rep•ir Policies Desi1n Ch1r1c1eristlcs Off-the-shelf Equipment LolJistlc Effcctlvenesa 

·:·:<·: :::,:::::;::::::::::::::: :·::::: ' -:::, :::: ::::::::,;:::::;:::):::::::,):::\:?tt=·:·::::·.:::::::· ;.;.;.;.;.:-.;.:.: •:·:·:"" ..... :=·=·'.· 

I 
2 3 4 

Analysis Approach Evaluation Criteria Evaluation Techniques 
-------------- --- ------ ----- - ~------------------
• What ls the Probl~m? • Denne Measures or • Select Appropriate Tech· 
• Denne Analysis Goals, Flaures-of-Merlt nique(s)·Simulatlon, 

Groundrules, Constraints • Denne Vuiables Dynamic/Linear P101rammln1, 
• ldent'fy Feasible • Identify Data Needs· Queueln1, Probabilistic, 

Alternatives Exlslin1 Data, New Accounlln1, Network, 
• Deline Approach to Data, Estimatln1 Sequencln1, Others 

Problem Resolution Relationships, Sources, • Deline Modelln1 R11qulrements 
Etc. (Technique AppliC111ion) 

• Identify Risks and 

l Uncertainty 

Requirements 

{~~~-~:~~:~~~l YES Docs 
Model 

Decisions 8 1 6 J 
Analysis Results Evaklallon of Alternatives Data Collection ------------ -- . ------------------ -- --- ... _ -- ---------· 

• Recommendatif'ns • Run Model (Tailored to the • Utilixe Data Dank (Existin1) 
• Confidence Levels lndlvldll41 Problem Needs) • Acquire Rcllabilily and 
• Trade-Offs 

~ 
• Perform Sensitivity Analysis - Maintainability Allocation/ 

• llnakevcn Points (Poulble Impact on Results Prediction Data, Maintenance 
. • Sensitivities (Risks BaHd on Input Vari•tion~) Analysis Data, Etc. 

~--~--, and Uncertainty) • Derive Cost Estlmatin1 
:Appropri•te• Relatlonshlps 
' Action l • Acquire Test Data 
L-----~ 

F l C. L 0 G I S 1' I C F U N CT I 0 N A 'J' l£ A C Ii 
DESIGN STAGE 
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~ Construct I 
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r------.;.;----- -1 L------- ______ J 

---------------()pcntioml Rcq11itttncnb 

l 

11.tsic lapstic Suppo<t 
Rcquittmcnrs 

System ~bintc11.1ncc 
Conccpc --------4 -------------lobintcnancc Rcquircmcnrs 

System Analysis --------------1---------i 
Alloation or Qmlit>riwc :ind 

Qmntit•tiwc Criteria ror 
Support Bcmenb 

s 

Desian Criteria and 
Allocalion (Prime Equipmait) 

System Optimiulioa ----------------

1 

9 

E .... lualion or Altcmaliwcs 

System SJD!hcsis _________ ..;. ____ _ 
Prclimimry Daip •nd Analysis 

or a a- eonr....,.lion 
(Prime Equipment) 

~~·.!:!E"~t~~'!.~la_!!!.n_ 
Prime Equipmcnt ind Support 

Element Spccirtation(I) 

10 

Dc12ilcd System/Equipment 
Dcsip and Dndoprncnl --------------Dcsip Dab, Dcsip RcTicw, 

Enpnccrin1 Mockups and Prorotypc 
Models, Test and Enlualion 

AslcSllllClll, Mndilication, 
Mlnuracturins Dara 

I) 

Production/Construcrion and 
lnlepatcd Test of 

Operational Systems 
(Prime Equipment) 

Systems Deployed and 
in Opcnlion.1 Use 

(Prime Equipment and Supporc) 

System Pll•sc-Out 
'Y 
I 
Lcorrccli .. Action· 

14 

16 

Acquisirion or 
lopslic Supporl 

M•tcml 

System Opcmi0n.1l Enlu.rion 
(Prime Equipment •nd Supporl) 

Rcproyjsionin1 or LoiPsric 
Suppnrl Elcmcnrs u 

Rc11uirccl 

·' -~I 
ii 
=:l I 
~I ... , 

I 
I 
I 
I 
I 
I 

.J 

1: I G. 2 I N T E R - R E I. A T I 0 N S 11 I P B K T W E E N 
DESIGN AND LOGISTICS 
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C) THE l"OLLOWINGS ARE EXPLAINING 

II 0 W D E S I G N A N D L 0 G I S T I C S E N G I N E E R I N G 

A R E W 0 R I< I N G T 0 G E T I-I E R f 0 R E S T A I3 L I S II -

MENT OF COST/SYSTEM EFI"FECTIVENESS 

ACCOMPL SHMENT: 

CUSTOMER DEMANDS 

1 
Ml SS ION 

1 

LOGISTIC REQUIREMENTi DESIGN REgUIREMENT: ·-
MISSION REQUIREMENT FUNCTION. PERFORMANCE. ,_ 

" If--
AVAILABILITY. CAPABILITY CONf'IGULATION. 

~ 

DEPENDABILITY SYSTEM. PROCESS. ETC 

SYSTEM ENGINEERING 

RELIABILITY ENG 'G , 
..... 

' MAINTAINABILITY ENG 'G 
ESTABLISHMENT 

0 f' ~ PERFORMANCE ENG 'G 
MAINTENANCE - I" I\.... 

~ 

CONCEPT VALUE ENGINEERING 

INDUSTRIAL ENG 'G 
\ 

ESTABLISHMENT CONFIGURATION ENG 'G ,_ 1'1\( 1\-. 
OF 

LOGISTICS WEIGHT CONTROL ENG 'G 
REQUIREMENT 

I 
l 

I 
31 



~DECISION OF MAINTENANCE 
rOLICY 

MAINTENANCE PLANNING 

I 

-, 

I 
i 

-f MA I NTENANCE MANUAL I 
{REPAIR MANUAL J 
-~ HCllN I CAL MANUAL I 
·- TEST l INSPECTIO~ 

INSTRUMENT AND 
EQUIPMENT 

> MAINTENANCE CREW 
AND TRAINING 
--

--, -f MA I NTENANCE FACILITY I 

!
---- ~ 

~ MAINTENANCE & REPAIR 
STATUS R~PORT 
---------~-----·---

J_______ -] 
-1 FEED-RACK TO DESIGN 

I 
~IONOF surrLY 

roucv 

I SUPPLY PLANNING 

•If 

REQUEST FOR l 
DESIGN SECTION r i\ FOR -
DESIGN CHANGE 

OR 
MODIFICATION 

POLICY FOR 
PART OR :--

COMPONENT 
REPAIR 

PROVISIONING OF SUPPLYING .c-
PART OR COMPONENT 

I PART-LIST OR CATALOGUE ~ 

[ EQUIPMENT FOR SUPPLYING ~-

SUPPLYING CREW AND r 
TRAINING 

~CILITY FOR SUPPLIED ~ 
RT OR COMPONENT 

, 

'----~-~-~ -~ ~ ~ ~-· R-T-A r_i_o_N -A-N 0 --

r=-----------·--1 
PACKING & PACKAGING !-

---- ----------------- -- --

1 ~~~ -- FE E D - B A c K T 0 D Es i GNJ--
t ____ ----··--- -----· [ ___ , ---------------- ------·---~ ··--------···-- ---- --------

32 



6 I L S IMPLEMENTING 

6-1 PRE-STUDYING 

PRIOR TO 

GRAM. IT IS 

ENGINEERING 

IMPLEMENTING 

NECESSARY FOR 

TO IDENTIFY A 

OF ILS PRO-

LOGISTIC 

SYSTEM/ 

EQUIPMENT SPECIFIC FEATURES AS: 

A) MISSION REQUIREMENT 

PRfMARY MISSION 

WHAT TO ACHIEVE 

J-1 0 W T 0 A C II I E V E 

WHERE TO ACHIEVE 

3) FUNCTION AND PERfi"ORMANCE 

C II A R A C T E R I S T I C S 

S Y S T E M fi" U N C T I 0 N 

PERFORMANCE CHARACTERISTICS 

CRITICAL PERFORMANCE 

SOME CONSTRAINT 

( D I M E N S I 0 N . W E I G II T • R A N G E • 

OUTPUTS. ACCURACY. PRECISION. 

CAPACITY. RELIABILITY. SAFETY 

MAINTAINABILITY. ETC) 

33 



C) OPERATIONAL CONDITION 

WHEN TO DEPLOY 

WHERE TO DEPLOY(GEOGRAPtlI-

CAL LOCATION) 

WHAT TO BE REQUIRED/EXPECT-

ED 

BOUNDARY CONDITIONS IN USE 

D) UTILIZATION REQUIREMENT 

ANTICIPATED USING CONDITION 

EXPECTED OPERATION OURAT ON 

ANTICIPATED LOADING CONDI

TION 

ANTICIPATED WORST OPERATION 

OR ENVIRONMENT 

E) REQUIRED OBJECTIVES SPEClfo'IED 

C 0 S T / S Y S T E M E fo fo E C T I V E N E S S 

AVAILABILITY BEfo'ORE MISSION 

DEPENDABILITY 

MTBfo. MTBM. MTBR. MDT. ETC 

fo) ENV I RO;'-IMENT 

EXPECTED OPERATIONAL EN

VIRONMENT 

EXPECTED STORGING COND TION 

EXPECTED TRANSPORTING 

34 



G) LIFE-CYCLE 

EXPECTED TIME BEING IN USE 

6-2 MAINTENANCE CONCEPT 

T II E M A I N T E N A N C E CONCEPT I (" .. , TO 

SPECll"Y 

*REPAIR POLICIES 

* MAINTENACE SUPPORT LEVEL 

* EFFECTIVE MEASUaING INDEX 

* DETERMINING SPECIFIC FACTORS FOR 

LOGISTIC SUPPORT(LOGISTIC SUPPORT 

ANALYSIS) 

A) REPAIR POLICY DECISION 

A R E P A I R P 0 L I C Y S P E C I f I E S T II E 

A N T I C I P A ·r E D I~ X T E N T T 0 W H I C H R E P A I R 

OF AN SYSTEM/EQUIPMENT ITEM BE ACC-

O M P L I S If E D. 

E A C If P 0 L I C Y I S E V A L U A T E D I N T E R M 0 F 

IMPACT ON SYSTEM/EQ~IPMENT DESIGN 

AND LOGISTIC SUPPORT. CRITERIA ARE 

E AT A B L I S 11 I~ D. A N D S U C 1-1 S Y S T EM/ E Q U I M E NT 

D E S I G N P R 0 C E E D 0 N W I T H I N T If E 13 0 U N D 

35 



OF THE REPAIR POLICY DETERMINED. 

T II E R E P A I R P 0 L I CY MA Y S P E C I F E D T II A T 

A PART/COMPONENT/UNIT/ITEM MUST DE 

DESIGNED TO BE NONREPAIRABLE. PART-

IALLY REPAIRABLE. OR FULLY REPAIRABLE 

I) NON-REPAIRABLE 

GENERALLY. MODULAR OR PACKAGE 

TYPE IN CONSTRUCT!ON WITll A RELATI-

VELY LOW REPLACEMENT COST. IS TllE TY-

p C A L E X A M P L E . T 11 A T I S D I S C A R D E D W H E N 

A FAILURE OCCURS. 

THE SYSTEM/EQUIPMENT IS NECESSARY TO 

DES 1- G NED 

ITEM ARE 

TYPE. 

S U CH THAT T II E P A RT/ U N I T / 

EASILY REMOVABLECPLUG-IN) 

2) PARTIALLY REPAIRABLE 

T~E SELECTION OF SUCll POCICY 

I S COMPLETELY DEPENDING ON SYSTEM 

0 P E R A T I 0 N A L R E Q U I R E M E N T S T II A T l fi' 

SYSTEM OPERATIONAL AVAIL.AB LITY SPE-

CIFIES LESS DOWN-TIME PEQU REMENTS. 

lT IS NECESSARY TO llAVE A RAPID RE-

MOVAL AND REPLACEMENT. TllUS 

CRITERIA SHOULD DE COVERED 

SELF-TEST FEATURES. MODULAR 

DESIGN 

I3 U I L T - I N 

ZATION( 

PLUG-IN) AND EASY ACCESSlBlLITY. 
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3 ) F U L L R l~ P A R A B L E S Y S T E M 

T II I S 

T II E M 0 S T S E R 

I S A 

0 us 

AND 

P 0 L I C Y T 0 C 0 N- S I D E R 

LOGISTIC SUPPORT IN 

TERM OF TEST SUPPORT EQUIPMENT. 

SPARE/REPAIR PARTS. PERSONNEL AND 

T R A I N I N G . T E C II N I C A L D A T A C 0 V E R A G E . A N D 

FACILITIES. 

ACCORDINGLY. AT EARLIER OR PRELIMIN

T 0 S T U IJ Y ARY STAGE. IT IS NECESARY 

W II I C II 

R 0 A C II 

T 0 T II E 

I S T II E P R E F E R R E D 

W fl C II S R E Q U [ R E D 

SYSTEM/EQUIPMENT 

POL CY 

AS AN 

DESIGN 

APP -

INPUT 

STAGE 

13) MA NTENANCE LEVEL 

IT IS NECESSARY TO IDENTIFY. 

W II E R E T 0 C 0 N D U C T M A N T E -

NANCE CLINE. DEPOT. OR PLANT) 

W II 0 T 0 C 0 ND UC T MA I NT EN AN C E 

W II E N T 0 C 0 N D U C T M A I N T E N A N C E 

W fl Y T 0 M A I N T A I N Il Y S P E C F l C 

P L A C E . P E a~ S 0 N N E L A N D T I M E 

T 0 W 11 I C II P 0 RT I 0 N I3 E MA I N -

T A I N A 13 L E 

W II I C 11 E Q U I PM N ET 

F 0 R E /\ C II L E V E L 

37 
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Tuk 0031/01 5 Minulcs 

Prepare Unit A 

"--- ror Computer 
Troublcshootin1. 

Remove Conr 

Symplom or 
Failure at System 

Level 

Tuk 0010/01 1 5 Mlnula 
r--i.-;;;;;. Uriii .4--, 
~-----T----~~ . 

Check A&lmuth Slanal I 

IN0-00 
Task X032/0I 10 Minutes T11k XOll/0 I 13 Mlnulu 

Apply Power 
co 

Otack TP4, CIJl/\10 
Musure Absence for Ab11nce or 
of20Y P·P :t Io"' Squ1r1wav1, 

<111'7,CBlAl PW·5 UllC 

!NO·GO 
Tuk 0010/02 7 Minutes 

ro-00 
Task 0010/02 7 Mlnu1e1 

Remove Computer Remove Compuler 
rrom Unit A Prepare from Unit A Prep11e 

ror Correclin Malnlcnance for Correctln Malnlenance 

Task X020/02 l 4 Minutes r11k XOJ0/02 i 5 Minutes 

Remove and Replace Remov1 and R1plac1 
CB4/\3 CB2AI 

co Ot1ck olhcr Computer 
funcllon1 

VIG. 3 OPHRATIONAL/MAINTENANCE PLOW 

38 
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Opcr11i~nal 
Mode I 

P I G. .. SYSTEM XYZ 
PUNCTIONAL 

OPERATION 
11 L 0 W 

:=J ~ 

l.3°Bmin1 
V11idl1 

S.J 0 R1np 

"'""' 
S.4·R1n11 
Musurtm'2nlt 

4,J•lnumip1,.1 
Slll·T•n 

Unlo A 

Unl1 I 

UnllC 

(SOURCH:LOGISTICS ~NGINH~RJNG 
AND M/\NJ\Gl\MJ~NT. 
rJY l'IWF. ntm UL/\NCllAIW. 
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C) ALLOCATION OF MEASURIMG INDEX 

TtlE TRANSLATION 

EQUIPMENT OPERATIONAL 

OF SYSTEM/ 

AND MAINTEN-

ANCE FACTORS INTO SPECIFIC QUALITA

TIVE AND QUANTITATIVE SYSTEM DESIGN 

REQU REMENTS IS ACCOMPLISIIED TIIROUGH 

A LOGICAL FUNCTIONAL ANALYSIS AND 

ALLOCATION PROCESS. 

I) FUNCTIONAL/PIIASE ANALYSIS 

THE INITIAL STEP IS TO PREPARE 

F tr N C T I 0 N A L F L 0 W - C II A R T S 0 Ji" S Y S T E M A N D 

ALL FACETS OF SYSTEM DEVELOPMgNT AND 

OPERATION. THIS INC LU EDS DESIGN. PRO

DUCTION. INSTALLATION. CONSTRUCTION. 

TEST. DEPLOYMENT. TRAINING. OPERATION. 

U S E. S E R V I C E A N D. MA I N T E N A N C E A S S II 0 W N 

IN FIG. 3. 

2)0PERATION ANAYSIS 

THE A Il 0 VE MEN TI 0 NED Ji" LOW -

C II A R T ( F I G . l ) I L L U S T R A T E A N 0 V E R A L L 

P 0 RT RAY A L 0 F T H E P U N C T I 0 N W II I C 11 A R E 

N E C E S S A R Y T 0 D E S C R I 11 E T 0 T A L S Y S T E M 

ACT 

C A L 

VITI ES. Ji"IG. 4 

SYSTEM OPERAT 

DIAGRAM. 

R E r R E S E N T S 

0 N A L Ji" U N C T 

A T Y P I -

ON PLOW 



e e 

Check Tone With System Operating Check 
lnformlllon Bearin1 Validity Go 

in Mode I , Check 
Go Control Function 

-
+NcK:io 

. 

i 
7. 2 Transport 

7.1 Remove Applicable Faulty Unit 7.0 Localize 
Unit from System and to Intermediate Fault to 
Replace with Spare Shop Unit Level 

7.4 Remove Faulty etc. ~r Assembly and Replace 
7.6 Accomplish 7.7. Return 

with Spare 
Verification or Operational 

Or Repair. Conduct 
Go Unit to Test or Applicable Stock 7 .S Accomplish Unit 

lnplace Repajr of 
Equipment 

r---------1 
I Ref: Function 7 .3 I ._ _________ J 

FIG. 5 MJ\IN1'1!NANCE FUNCTIONAL FLOW 

4 l 

Go etc. 

7.3 Isolate 
Malfunction 
to Faulty 
ksembiy 
within Unit 

J 

CSOURCE:J.OGISTICS RNGIN~~UI~ 
,\ND MMJ/\f.;l~MIWT. 
JJY l'IWJI. JlgN 111.A.'>lr.111\I: 
1•1rnr-:T1c;1·:-11111.1 .. 1 no 



3)MAINTENANCE FUNCTION 

ONCE OPERAT ONAL FUNCTIONS 

ARE DEFINED. THE SYSTEM QESCRIPTION 

LEADS TO THE DEVELOPMENT OF GROSS f 

M A I N T E N A N C E F U N C T I 0 N S . ( R E . T 0 fr I G .. ! ) 

A C Ii E C K 0 F T H E A P P L I C A B L E F U N C T I 0 N 

W I I L I N D I C A 7 E E I T H E R A GO 0 R tiO ~O_ D E -

CISION. A GO DECIS ON LEADS TO A 

CHECK OF THE NEXT OPERATIONAL FUNC-· 

T I 0 N. A !JO-GO I ND I CAT I ON (CONST I TUT I NG 

A SYMPTOM OF MALFUCTION) PROVIDES A 

S i A R T I N G P 0 I N T F 0 R T II E D E V E L 0 P M E N T 

or DETAILED MAINTENANCE FUNCTION 

FLOWS AND LOGIC TROUBLE SIIOOT NG 

DI AGRAM. 

B) ALLOCATION OF REQUIREMENT 

RELIABILITY AND MAITAINAI3ILITY 

A L L 0 C A T I 0 N P R 0 C E D U R E S /\ I~ E E X l' L /\ I N E D 

I N V A R 0 U S D 0 C U M E N T /\ T C N S T II A T I T I S 

II E R E B y s II 0 w N s 0 M E E x A M r L E s r 0 R y 0 u R 

Rfi'ERENCESDS IN Ji'IG. 6. 
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I 
Unit A 

MTBF "'40SO 
M.. • o.9 
MMH/OH • C.02 
S'"ill U:nl • GS-1' 

Cost=~1700 

i 
Assembly! 

~ =0.000116 I 
M.. -o.s I 
MMH/OH •O.OIS 
Skill Levc:I .. GS-9 

. SYSTEM XYZ At.LOCATION 

System Xl'Z 

A 1 •0.9989 
MTBF •4SO 
~ •0.5 
MMH/OH • O.:! J 
Skill i..cvel • GS·S 

Cost a ~sooo 

Unit8 

MTBF •S36 
M.. •0.4 
MMH/OH •0.17 
Skill U:vc:I • GS-7 

Cost• ~2500 

Assembly 2 

A -o.oo•sso 

I
. "le. •0.4 

M~H/OH •0.13 
Skill Le~c! "'GS-9 

I 
I Uni!C 

r MTBF •9050 

I
. M.. • l.O 

MMH/OH • 0.01 
Skill LeYCI • GS-7 

I east· $800 

l 
Assembly 3 

~ •0.000200 
M.1 '"':1.3 
MMH/OH • 0.025 
Skill uni • GS-9 

,---
J I 2 I J 4 s 6 I Quami:v Contribution Pe~cent Arera,e 

I 

I 
oj!ums Failure Rare of Total Contribution Corrective 

item 
pu System \J.) x 1000 .'..· Fai/11.-u C, - Cr/"'£.Cr M'lint. Time 

(Q) c, ~ (Q)(J.) x 100 Mei W> 
l. UnitA I l 0.245 0.246 11 Y. 0.9 

' u,;,~ l 1.866 1.866 84~ 0.4 
_3..:._ iJnit C __ I 0.110 0.110 SY. 1.0 

-· 
I Tolal :L ..:-, .- 2.222 IOOY. 

1---- ---
Mel for S .l __ ys 

z l: c, 1.011 
(C;n XY. ""' -. - - -- -2.222 

J. ; u met; u 0.485 _Io r (Requ re " .s Hour 

. •JNIT BAI.LOCATION 

I ~-J-n·-.1 4 J. f1 7 
A=.i,~t-r I ~~ 0.! I(. f1% 0.05" 

As)cml>ly 2 j I I .S5V I .SSO 83 '.Y. 4
3 

0.620 

As~~! 1 1_0.200 -I·- 0.2~_~ __ ,' __ 1_1_%_. _, _____ , __ o_.oro __ , 
1---T_o::~ __ J_ _____ l. _l__!_:.8_66_~_1_oo_Y._._,_ ___ ...__l_o_.1_JB---f 

L ~I for-~~--.- ·~ ~"' Nf.~ ~ 0.39S Hour (Requiremenr: 0 ~Hour) 

r:1G. fi SY3T~M XYZ 1\1.LOC/\TION 

7 
Contribution of 

Total Correcti•e 
Maint. Time 

c, - CCrXMct) 

0.221 
0.746 
0.110 

:E c, - 1.077 

-
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D)LOGISTIC SUPPORT ANALYSIS(LSA) 

THE LOGISTIC SUPPORT ANALYSIS 

IS USUALLY RECOMMEND TO fo'OLLOW TllE 

PROCEDURES IN F!G .. TO SOLVE DI fofo-

ERENT TYPE OF PROBLEM WIIICII WILL 

EVALUATE OF SYSTEM OPERATIONAL Efo'F-

E C T I V E N E S S . M I S S I 0 N A C C 0 M P L I S II M E N T . 

EQUIPMENT DEPLOYMENT. UTILIZATION 

WITll MOST COST-EFFECTIVE METllODS. 

I) DEFINITION OF PROBLEM 

AFTER CLARIF CATION OF OBJEC-

TIVES OF SYSTEM. IT IS TO DEFINE WllAT 

IS/ARE THE MOST CONCERNS. IlASED ON 

VITAL-FEW CONCEPT IN LOGISTIC REQUI-

REMENT. 

2) IDENFICATION OF FEASIBLE 

ALTERNATIVES 

IT IS DESIRABLE TO Ll5T ·UP 

ANY POSSIBLE CANDIDATES TO ENSURE 

AGAINST INADVERTENT OMISSION. AND 

THEN. ELIMINA!E THOSE CANDIDATES 

W H I C II A R E C L E A R L Y. U N R E A S 0 N A B L E . L E A V -

ING ONLY A VETAL-FEW FOR EVALUATION. 

TIIOSE Ji'EW CCNDIDATES /\RE TIIEN ANALY--

z E D D W I T II T II E N T E N T F F r S E L E C T I N G A 

44 



e 

1. Maintenance Echelons 

l. Maintenance Task.I/Echelon 

• Task Sequences 
• Task Time 
• Task Frequency 

3. Test and Support Equipment 

• Quantity and Type/Echelon 
• Utilization Rate · 
• Utility Requirements 
• R cl D Cost 
• Investment Cost 
• Ocl M Cost 

'4. Spare/Repair Parts 

• Repair Levels 
• Nonrep1irable or • 

Consumable Items-Quantity and Type 
• Rep11in1ble Items-Quantity and Type 
• Replacement Frequency 
• Inventory Level 
• Safety Stock level 
• Condemnation Rate 
• Hi·V1lue Items 
• Provisionin1 Cycle 
• Pipeline Time 
• Wearout Rate 
• Shelf Ure 
• Sp11res A Ylilabillty 
• OrderCost 
• Inventory Holdina Cost 
• Ma1eri1l Cost 

e 

I 
I S. 
I 

Pfnonnel and Tr1lnln1 

I 
I 
I 
I 
I 

• Personroel Quantity, R1tln1 and 
Skill Level Requirements/Echelon 

• Attrition Rite 
• Lcarnln1 Curve 
• Personnel Effectiveness 
• Personnel Cost·Dlrect Cost and 

Overhead 
• Initial Tnlnln1 Requirements· 

Personnel Qu1ntity and Type 
• Replenishment Tnlnln1 Requirements· 

Personnel Quantity and Type 
• Tralnln1 Counes 
• Tr1lnln1 Dat1 
• Tr1inin1 Equipment 
• Personnel Trainin1 Cost 
• Trainin1 Data and Equipment Costs 

1 
6. Technical Data 

• Technical Manual Requirements 
• loalstics Provlsionin1 Data 
• D1t1 Collection System Requirements 
• lnlti1I Dat1 Cost 
• Chanp Dat1 Cost 

7. Transportation and Handlin& 

• Equipment Requirements-Quantity, 
Type, Location 

I • Packa1in1 (Containers) and Shippln1 
I • Equipment Cost (R cl 0, lnvestm,nt, 0 cl M) 
I • Transportllion Cost 
I 
I 8. Modifications 
I 
I 
I 

I 

!>. Facllilies 

• Operallon1i, M1inten1nce ind 
Tralnln1 Facility Requirements 

• F1clllty Utillullon 
• Space Requirements-Layout 
• Stonse Requirements 
• Utility Requirements CElectrlcal 

Power, Ll&hl, Heal, Wiler) 
• Capital Equipment 
• Toolln1 ant! Special H1ndlln1 

Equipment 
• Envlronmenl1I Requirements CShleldins, 

Clean Room, etc.) 
• FJcillllcs Cost CR cl D, Investment, 

0 cl M) 

110. Additional Pacton 

• Avall1blllty <A., A0 , A1) 
• MTBM, MTBF, >., R, MTBR 
• Cost/Sl'._ste'A Er~r.rl~nlWI 
• MDT, M .. , Mp!! M .. , M,,, MTTR0 , 

M....1 , R, Conndence Level 
• MM'H/OH, MMH/MO, MMtf/YR 
• Turnaround Time (TAT) 
• Self-Test Thoroushness 
• Maintenance Actions/Ynr 
• Dependability 
• Life.Cycle Cost CR cl D, Investment, 

0 cl M) 
• Cost/MA, C'ost/OH 
• Escalation Factor 
• Discount Rate 
• Prime Equipment Utlllzallon 

I 
• F1llure Modes, Efrectl, Criticality 

r. I G. 7 LOGISTIC SUPPORT ANALYSIS 
DATA OUTPUT SUMMARY 

4~ 
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PREFERRED APPROACH. 

3)SELECTION Ofo' EVALUATION CRI-

TERIA 

THE CRITERIAL N TIIE EVALUA-

TION PROCESS MAY VARY CONSIDERABLY 

DEPENDING ON THE STATED PROBLEM AND 

THE LEVEL AND COMLEXITY OF TllE ANA-

LYS S. FOR INSTANCES. AT TllE 

11 I G J-J E R L E V E L - - S Y S T E M L E V E L 

R A T II E R 

PARAMETER 

FOR EVALUATION INCLUDES COFT EFFECT-

IVENESS. SYSTEM EFFECTIVENESS. LOGIST-

ICS Efo'fo'ECTIVENESS. L fo'E-CYCLE COST. 

0 P E R A T I 0 N A L A V A I L A B L I T Y . P E R F 0 I~ M A N C E 

AND SO ON. AT THE LOWER LEVEL. T II E 

ORDER OF PARAMETERS WILL DE D FFER-

RENT WHICH ARE MORE SPEC fo' C ONES 

A R E E V A L U A T E D A S M E NT I 0 N E D I N T II E 

fo' 0 LL OWINGS ; 
I eve I 

I s l 

2nd 

COST EFFECTIVENESS 

---- ------ __ r---:=->-~ :-, r 
LIFE-CYCLE cosTI 

---~-----~-:J~---- --~----~~--- ::-~-- -
Ir l d cost. investment cost 
I design_ an_d ___ o~_e:._at~-~~- c_~_st ________ _ 

SYSTEM 
NESS 

E F F E C T I V E - ! 

operational availability.function 
performance. dc~cndabi lily. etc 

I 



-~ --~--~-~- -___ J __ _ 
test and support equipment reliability 

spare/repair parts maintainability 

3rd personnel and training human factors 

4th 

technical data producibi Ii ty 

facilities functional design 

transportation and handling performance design 

I 
I ~-----~~:~-~-]-- -- --

- , -- - - - - - -- - -

* A C C E S S I 13 L T Y 

* D AGNOST C AIDS 

* PACKING AND PAC 

AG I NG 

* D SPLAYS/CONTROL* PERSONNEL SKILL 

* II A N D L I N G * S A r E T Y 

* I NT E R C Ii A N G E A B I - * S T A N DA R D I Z A T I 0 

LITY * STORAGE 

* REPLACl~Al3 LfTY * TEST APPARATUS 

* INVCNTORY LEVEL * TRANSPORTATION 

* LOGISTICS Pf PE

L I NE 

* MOUNTING 

MEDIA 

* OTHERS 

1 N A N 0 T 11 E R W 0 R D, T II E L 0 WE R L E V E L. 

T 11 E M 0 R E S P E C 1 F I C P A R A M E T E R S A R E 

N E C E S S A R Y T 0 E V A L U A T E F 0 R T II E S T A N D --

P 01 NT S OF RELEVANCY OR DEGREE OF IM 

P 0 I~ T A N C E . W E I G 11 T P A R A M E T E R C 0 U L D 13 I~ 

T 11 E M 0 ST M P 0 I~ T A N T F A C T 0 R . 
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4)APPLICATION OF ANALYTICAL 

TECHNIQUES 

THE SELECTION OR COMBINATION 

OF ANALYTICAL MODEL OR METllDOLOGY 

IS RECOMMENED MOST SIMPLIFIED ONES 

TO REPRESENT OF THE REAL WORLD WHICH 

A B S T R A C T S T H E F E A T U R E S 0 F T II E S I T U A -

TION RELATIVE TO TllE PROGLEM BE:NG 

ANALYZED. 

I N A N Y E V E N T . E N G I N E E R S M I G II T A T T E M P T 

TO ANSWER THE FOLLOWINGS: 

* C A N T II E M 0 D E L D E S C R I B E I< N 0 W N 

FACTS AND SITUATIONS SUff ICl-

ENTLY WELL? 

* WHEN MAJOR INPUT PARAMETERS 

ARE VARIED. DO TIIE RESULTS RE

M A I N C 0 N S S T E N T A N D /\ R E T II E Y 

REALISTIC ? 

* R E L A T V E T 0 S Y S T E M /\ P P L I C /\ -

T I 0 N . I S T II E M 0 D E L S E N S I T I V E 

TO CHANGE N OPERATIONAL RE

QUIREMENTS. PRODUCT I ON/CONCT

RUCT I ON OR INSTALLATION AND 

LOG STIC SUPPORT ? 

* CAN CAUSE AND EFfECT RELA-

T r 0 N s II J p 13 E E s T A 13 L I s II E n ? 
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5)DATA GENERATION AND APPLICATION 

0 N E 0 F T II E MOST IMPORTANT 

I N T II E A NA L Y S I S PROCESS IS TO 

S T E P S 

ASS EM-

l3 L E T II E A P P R 0 P R ATE INPUT DATA. 

TIIE R GIIT T Y P E 0 F D A T A M U S T 0 E C 0 L L --

ECTED IN A T 1 MEL Y MANNER AND MUST OE 

P R E S E N T E D I N T II E P R 0 P E R F 0 R M A T. 

T II E 

IN 

SOURCE OF DATA M A Y I3 E SUMMARIZED 

E S : T II E FOLLOWING CAT E G 0 f< 

* CURRENT DATA BANK 

* ESTIMAT NG RELAT ONSHIPS. 

W H I C II R E L A T E 0 N E P A R A M E T E R I N 

TERMS OF ANOTHER. PROVIDE RULE 

0 F T ll U M l3 0 R S I M P L E A N A L 0 G I E S 

F R 0 M WI! C 1-1 S P E C I F I C F A C T 0 R S 

ARE DER VED 

* FUNCTIONAL ANALYSIS. ALLOCA-

* 

TIONS. RELIABILITY. AND MAIN-

TA NAB LITY PREDICTIOBNS. 

MA NTA NAI31LITY ANALYSES. AND 

RELATED PROJECT REPORTS PRO-

V I D E D M U C H 0 F T II E R E Q U I R E D 

INPUT DATA WHEN EQU PMENT DE-

SIGN NfoORMATION IS FIRST 

AV A 

ENG 

I L D 

LAB LE. 

NEER NG 

DATA ON 

49 
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6)ANALYSIS RESULTS 

AFTER NTEGATION AND 

TION OF DlfoFERENT ANALYT 

QUE APPLIED TO A VARIETY 

SITUATIONS. 

APPLICA-

C A L T E C TI N I -

Of PROBLEM 

AND LOGISTIC SUPPORT ANALYSIS S DE-

VELOPED ON A PROGRESSIVE BASIS AND 

AND THE OUTPUT DATA WILL VARY FROM 

APPLICATION TO APPLICATION THAT SOME 

EXAMPLES BE SHOWN FOR REFERANCES AS 

F I G . 7 . 

7)SENSITIVITY ANALYSIS 

N PERFORMANCE Of A GIVEN ANA

LYSIS. THERE MAY BE A fo'EW KEY PARA

M E T E R S A B 0 U T W II C II T II E A N A L Y S T I S 

VERY UNCERTA N(DUE TO INADEQUATE 

DATA. PUSHING THE STATE-OP-ART. ETC) 

T H E Q U E S T I 0 N I S II 0 W S E N S I T I V E A RE 

T II E R E S U S L T S 0 Ji' A N A L Y S I S V A R I A T I 0 N S 

TO THESE UNCERA N PARAMETERS ? 

v A R AT I 0 N I s A c c 0 Mr L I s II E D 13 y A r p L y --

1 NG D I Ji' fo ER ENE T MU LT P L E f A·C T 0 R S T 0 

TIIE INPUT PARAMETER BEING TESTED:AS 
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* VARIATION OF MTBF AS A FUNC

TION OF TOTAL LIFE-CYCLE COST 

AND SPARE/REPAIR PART REQU

IREMENT. 

* VARIATION OF SYSTEM UTILIZA

TION OR OPERATING TIME AS A 

FUNCTION OF THE QUANTITY OF 

MAINTENANCE ACTION. TEST AND 

SUPPORT EQUIPLMENT UTIL ZA

TION. AND FACILITY USAGE. 

* 

* 

VARIATION OF 

OF PERSONNEL 

VARIATION OF 

Met AS A fo'UNCT I ON 

MAINTENANCE COST 

LOGISTICS P PE 

LINE TIME AS A FUNCTION OF 

SPARE/REPAIR PART COST. 

* VARIATION OF CONDEMNATION 

RATE AS A FUNCTION OF SPARE/ 

REPA R PART COST. 

* VARIAT ON OF 

A FUNCTION OF 

DISCOUNT RATE AS 

LIFE-CYCLE COST 

8)CONTINGENCY ANALYSIS 

CLOSELY RELATED WITH THE SENSI

TIVITY ANALYSIS IS THE CONTIN-

G E N C Y A N A L Y S I S W H C 11 

T II E I N V E S T I G A T I 0 N 0 F 

I N T E I~ M S 0 F R E L E V A N T 

5 I 

INVOLVES 

DECISION 

CHANGES IN 



THE INITIAL CR TERA. 

A S N E W S Y S ,· ~ M S A R E B E I N G D E V E L -

OPED. THERE S ALWAYS THE POSSI-

BILITY THAT THE BASIC REQUIRE-

MENT WILL CHANGE. TO THE EXTENT 

POSSIBLE. THE ANALYST MUST ANTI-

CIPATE SUCH CHANGE. APPLY TIIE 

LOGIST C SUPPORT ANALYSIS APP-

R 0 P R I AT E L. A N·D A L E RT MAN AG EM E NT 

A S T 0 T H E I M P A C T 0 F T I! E C II A N G E 

ON THE PRIME EQU PMENT AND TS 

ASSOCIATED LOGISTIC SUPPORT. 

9) RI SK AND UNCERTAINTY 

THE PROCESS OF EVALUATION LEADS 

TO DEC SIONS HAVING SIGNIFICANT 

IMPACT ON FUTURE. I N II E R E N T I N 

THJS PROCESS ARE T II E A S P E C T S 0 F 

RISK ANO UNCERTAINTY SINCE THE 

FUTURE S. CERTAINLY. UNKNOWN. 

AS THE NTENT IN ANY EVALUATION 

PROCESS IS TO MINIMIZE RISK AND 

UN C E RT A NT Y. T H E A P P R 0 A C II MU S T 

EM P L 0 Y P R 0 P E R LY T II E fi' 0 L L 0 W I NG 

STATED BAS C AREAS (NOT TO BE 

CONSIDERED AS ALL INCLUSIVES) 
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* SELECTION OF EVALUATION 

CR TERIA 

* W E G II I N G 0 F E V A L U A T I 0 N F A C T -

ORS (USE DELPH I-TECHNIQUE) 

* THE USE OF RATIOS AS MEANS 

OF EVALUATION SCORING 

* THE SELECT ON OF AN OPERA-

TIONAL HOR ZON 

* DATA NPUT 

I 0) VAL DI TY OF THE ANALYSIS 

QUEST 

VALID 

MODEL 

CL US 

C L U S 

A~ A 

C H E C I< 

AS A FINAL CHECK. A NUMBER OF 

ONS MAY UE POSED AS TO THE 

T Y 0 F T II E S T A T E D A S S U M P T I 0 N. 

PARAMETER RELATIONSHIPS. IN-

ON/EXCLUSIONS. AND STATED CON-

0 NS. 

REJ7ERENCES. TYPICAL EVALUTION 

SH:"'FT IS ATTACHED. IN FIG. 8. 
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A. Aa•11nplion1 

I. Ale all asaumptiona adcqualely identified? 
2. Do any or lho specified assumptions treat quanlitative 
unccruinlics u facts? 
3. Do any of the specified assumptions trrat qualitative 
uncertainties u facts 
4. Ase najor assumplions reasonable? 

B. Allemalivcs 
I. Ale c:urnnt capabilities adequately co11sldcrcd amon1 allcmalivcs? 
2. Ale mixtures or systems considtrcd amona lhe al1ematlYC1? 
3. Ale any feasible and sicnificant altcmalivcs omiUed? 

C. Documentation 
I. h 1he s1udy adequalcly documented? 
2. Ale the facu slated corrcclly? 
3. /Uc lhe rac1111a1cd with proper qualification? 
4. Ale all applicable reference SOlllCCI listed? 

D. Model Relatiolllhlpa 
I. Does lhe model adequately address the problem? 
2. Ale cost and effec1ivcness panmelen linked lo&lcally? 
3. Does the model allow for a timely response? 
4. Does 1he model provide valid (comprehensive) and reliable 
(repeatable) results? 
S. Has a scnsitivily analysis been performed? 

E. Effectiveness Panmeters 
I. Are the measures or errectiveness identified? 
2. Is 1hc effectivcnc.ss measure appropriate lo 1he mission 
function? Ale operational and mainlenance concepts adequately 
defined? Are lopstic support requirements 1~equa1ely defined? 
3. Do the effec1ivcncss measures employed ianore some objeclivcs 
and conccnlrate on others? 
4. /Uc performance measures mistaken for erreclivcness measures? 
S. Docs 1hc errcctiveness or a future system lake into account 
lhc lime dimension? 
6. /Uc expected and ave111c values used corrcclly to measure 
effectiveness? 
7. If quanlilativc measures of cffectivenc.ss arc unallainablc, is a 
qualilativc comparison feasible? 
S. Is the crrcctivcncu measure sensitive to chanacs in assumptiom? 

F I G. 8 J\ N A Y S I S 

9. In 1h1 event lhat two or more dlec1lvcness meuurn 111 
appropriate, are the measures properly wel1h1ed (lht relallve 
welahtlna ln terma or slanlOcanco or level or !mportanct or 
uch applicable criteriL n factor employed)? 

F. Coll 
1. Arc cost cateaories adequately defined? 
2. /Uc cost estimates relevant? 
3. Are inaemental and mar&inal com considered? 
4. Are variable and fixed cosll sepantcly ldtntlfiable? 
S. Arc escalation facton specified and employed? 
6. /Uc leamin1 curve11pccl0cd and employed? 
7. Is lhe discount nte specified and employed? 
a. /Uc all COlll elemenll considered? Conceptual /Feasiblllty Studi~s; 
Dcslan and Development; Evaluation Test; Production/Construction; 
Installation and Checkout; Personnel and Trainin1; Technical Data; 
Facility Construction and Maintenance; Spare/Repair Pa1 t1; Test and 
Support Equipment; lnvcnton· uaintenance; Tnnsportation an1 
Handlin&: Pro11nm Mana1ement1 
9. Are lhe cost aspects of 11l allernatlvcs 1re1tcd in a con1iltcnt 
and comparable manner? 
I 0. Arc the cost estimates (cos1 Hllmatlna relationships) reasonably 
accurate? Ale areas of risk and uncertainty identified? 
11. h cost amorllullon employed? If 10, how? 
I 2. Has the senslllvlly or cost estimates been properly addressed 
throuah a sensitivity 1naly1is? 

G. Conclusioru and Recommendadons 
I. Are the conclusions and recommendations losJcally derived from the 
material contained in the study? 
2. Have all the 1i11nl0c1n1 ramifications been considered in arrivin111 
the conciusiom and recommendations pretented? 
3. Are the conclusions and rccomm1nd11ion1 really feasible in ilaht or 
political, cultural, policy or other con1lderatlon1? 
4. Do the conclu1ions and recommendations Indicate bias? 
S. An the conclusions and recommendations based on external consid1ration1? 
6. Arc the conclusions and recommendations based on ln1l11nificant differences? 

H. Rderencc 

TM 38-i iO, NAVMAT P-4000, AFP·BOO·i, lntearatcd Loaiitlc Support 
Implementation Gulde for DOD Sysums and Equipments. 

. . 
CH I:: C I< - S II ~ 1:: T 

54 CSOUl!CB; J.OG' ST I c:; ENG' NEJrn I NG 
J\ ND Mt1 N J\G l\M I\ NT. 
11 Y I' IWP. JI l~N fl i./\NCll/\ ~ n 
1' Im NT J C ~ -11 /I I. I.. I 9 1 0 

e e 



7 LOGISTIC SUPPORT 
MANAGEMENT 

LOGISTIC SUPPORT MANAGEMENT IN-

V 0 L V E S T II E P L A N N I N G • 0 R G A N .i Z A T I 0 N . D I -

RECTION. AND CONTROL OF ALL FUNCTIONS 

AND ACTIVITIES AS MENTIONED BEFORE. 

Wl-IICll WILL BE CONDUCTED AT; 

A ) C 0 N C E P T U A L P II A S E 

B) ADVANCED DEVELOPMENT PHASE 

C) DETAILED DESIGN AND DEVELOP

M E N T P II A S E 

D) PRODUCTION. CONSTRUCTION AND/OR 

I N S T A L L A T I 0 N P II A S E 

E) OPERATIONAL/USE PHASE 

H 0 W E V E R. A C C 0 R D I N G T 0 E X P E R I E N C E S . T II E 

MOST IMPORTANCE ( REFER TO FOLLOWING 

FIG. 1 1). IS WHOLLY DEPENL.> I NG ON THE 

NIT AL PHASE SUCH AS PRODUCT PLANN-

NG PllASE DECISION WILL GOVERN 66 % 

0 F L I F E - C Y C L E C 0 S T. J\ N D W II E N Ji' I N I S JI E D 

D E S I G N P II A S E . 8 5 % 0 F L C C A R E A L R E A D Y 

B E D E F I N E D A S S II 0 W N I N F I G. 9. 

A C C 0 R D I N G L Y . 11 0 W M U C 1-1 M A I N T E N A N C E 

C R E W 13 E P A I D F 0 R I M P R 0 V E M E N T F o· R 

A V A I L A 13 I L I T Y 0 l~ D E P E N D A B I L I T Y . T I I E I R 
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100% 

90fc; 

80% 
'"O . t) 

+J 

u 
C) ....... ....... 
< 
C-? 
C-? 
~ 
....... 
0 40% 
~ 

;> 30 0/1 ·- I ....... 
5 
::3 0 C'' § 2 '~j 
u 1ort 

0 % f Product 
Planning 

9~% 

I 
I 
I 
I 
I 

System Analysis, Evaiu~tion of 
Alternatives, Detailed Disign & 
Development, Test & Evaluati?n, Etc. 

Planning, Feasibility Studics
1 

Opera ti on al Requirements, 
.v!aintenance Concept

1 
Etc. 

Design A.nd 
Development 

Production and/or 
Construction Operations 

FIG. 9 G~N~RAT!ON OF LIFE-CYCLE COST 

5 fl 

e e 
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CONTRIBUTION ARE ONLY WITHIN 5 % 

THAT EVERY DESIGN ENGINEERS ARE 

REQUESTED TO DO THEIR BEST LOGISTIC 

D E S l G N E r F 0 R T S A T U P P E R S T R E A M P II A S E 

7-1 LOGISTIC PLANNING 

THE LOGISTIC PLANNING ARE ASSOCI

ATED WITH THE PRESCRIBED 5 PHASES. 

A I'' D E A C I I T A ~ K S A R E R E C 0 M M E N D E D Ji' 0 L L 0 

OW THROUGH AS FIG. 10. 

AND ·THEIR Ji'LOW-DIAGRAM ILLUSTRATED 

THEIR INTER-RATIONSHIP ARE ALSO IN 

FIG. 11 AND 12. 

TYPICAL SCHEDULE PROGRAM IS STATED 

IN Ji'IG. 13. 

7-2 SUPPLY SUPPORT PLAN 

THE SUPPLY SUPPORT PLAN IS NECE

SSARY TO COVER THE ·BOTH PREOPERAT-

1 NAL SDPPORT AND FULL OPERATIONAL 

SLlPPORT DEPENDING ON THE STATUS OF 

NEW PRODUCT DEVELOPMENT PROGRESSES. 

T II E P L A N. C 0 V E R I N G I3 0 T II S I T U A T I 0 N S A S 

A P P L I C /\. 13 L E . i N C L U D E S 
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Conceptual 
Pluic 

Al. ldcntif)' need and 
accomplish 
fcuib11ity studies. 

A2. Deline system 
operational 
requirements-
mission definition, 
performance para· 
mctcn, dcptC1yment, 
life-cycle, utiliu ti on, 
effectiveness flcton 
(!!,, hl. A), 
environment. 

Al Deline support 
(maintenance) 
concc~!-echclllns, 
maintenance sile 

.loca•ions, support 
effectiveness factors 
CB.~. Logistics), 
environment. 

A4. Deline b11ic logistic 
support goa Is/ 
con1trlinu-1est and 
support equipment, 
spue/rcpair parts, 
personnel, racililics, 
d•la. 

AS. Accomplish initiJI 
""1osiuics pl:anni~\s-

define program tas~s. 
schedules, acquisillon 
sources, fundin&. 
oq;.aniutional 
structure. 

A6. Pa111cipuc in 
conceptual p1ognm/ 
dc~:.,n review. 

F I C 

e 

Advan:ed Oe\·elopmcnt Detailed Dcsicn and Production and/or Operational Use 
Phase Dcv~lopmcnt Phase Construction Phase Phue 

BI. Accomplist. functional Cl. Accomplish dcsicn DI. Fabri~atc, anembly, test, El. Operue and support 
analysis, optimiution, liaison and support inspect and deliver prime (maintain) prime( 

' synthesi\, and S)'Stem scrvi ccs-applica lion equipment, and equipment and : 
doiinition-opera tor or dCJign criteria, associated clements or auociatrd elem'enu 
functi.Jns, maintenance trade-orr stuaies, to1istie support (hard· o( logistic support 
functions. project training, ware and software)- in the field. 

B2. Accomplish alloc.1tion reliability and main· test and support E~. Provide interim 
of reliability, maintain· tainability prediction;, equipment, spare/repair support capability 
aoility, human ractl'lll, utilization or dcsicn puts, training (u required) until 
and 1C1cistic support aids, desicn data equipment, data, full operational 
requirements. review, feedback and facilities. capability is attained 

B3. Establish supportability corrective action. 02. Prepare operational -field service 
design criteria CB. hl, C2. Accomplish logiulc sites ror nceipt or engineers, specialized 
H.F., L.igistics). support analysis- produ~tion items·- repair capability, 

04. Accomplish preliminary system/equipment inilial personnel train· preliminary dua, etc. 
locistic support analysis de1i1n evaluation and ing, supply suppoll, E3. lniti~te arid maintain 
-evaluation of determination of facility development, etc. field data collection 
alternatives usine co1t lo&i>tic 1upport 03. Plan, implemenl, and 1yucm-dau an~1~si1 
e If ectiveness, life·cycle requirements (test and participate in test and evaluation, and 
cost, maintenance support equipmcnl, evalullion (Types 2 and corrective action. 
analysis, and lo&illics 1p1re/rep1ir paru, 3 tests)-data collcclion, E4. Evaluau impact or 
modeling te.:hniqucs. personnel and traininc analysi1, and rorrective 1y1tcm/equipment 

BS. Accompliih desi&n transportation and action. modifications in the 
liaison and support handling. technical 04. Update lo&i1•ic support field. Plan and 
serviccs-1cliability and data, facilities). analy1i1 data lo enable itnplcm~nl 
nllintainability analysis, C3. Prepare provisioninc cvalullion or the 1yllcm modification pro,ram 
do1iGn con1ultation, t.lau for the acquisi1ion and verify loi:illit factors u necessary. 
project train1n£, t.lesicn or lotistic support for use in reprovisionin~. 135. UpdJte logillic 
1tau r~vicw, rrcdictiont. clements. DS. lniliate tra11111ion from l'Jpporl 1nalysis and 

D,6,,l'rcpHe preliminary C4. PIJn, implement, ar.d producer to consumer accomplilh rcpro· 
··- "logistic supporl plan- participate in test and operation. visionin& 11 required 

program tasks, sched'J~es, evaluation (Types I 10 supporl 1~·e sysrcm 
funding, organintion, anC: 2 1esu)-data lhrour,hout iu 
direction, control collcc1ion, analysis, lifc·cyclc, 
melhods. Include and corrective action. ~6. Pl~n and implement 
reliability, maintain· C~.,,Prcp•re formal logistic equipmenl !'h11e-ou1 
ability, and human support pla1o (individual and disposition 
factors program plans. loaistic clement plans). pro"arn. 

B7. Panicipatc in S)'Stem Cf. Participate in formal 
design reviews. equipmenl design 

review~. 

I 0 Ty p 
t. 0 G 

c /\ I. P I~ 0 G R A ~.. T /\ S K S F 0 R 
S 'f I C S U i' P 0 H T 
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(Al) 

C-.>nccpual 
l'tusc 

l~en11ry NHd 1nd 
Ac:ompli•ll 
Fus1bili1y S1udiu 

(A~) 

0tr1ne Syuem 
Opcm10,.,.I 
Rcquucmcnt1 

(Al.Ml 

Define Suppoll 
(lol•in1e .. nce) 
Concepl anol Buie 
Lo10.1ic Supporl 
Cools/Coru1ninu 

l 
• 
I 
I 
I 
I 
I 
I 
I 

Coordirullon 
I 
I 
I 
I 

e 
AiJ•incct.I Dcnlapm1111 

Phase 

(81, 82, Bl, 84, BS) 

Accomplish System 
Analysis 

• l'unc1ion1l Analysis, 
Oplin1iutlon. Synthuis 1 

Dcfini11on 
• Alloui.on or !!.. M. 

11.F., ind ~;i;ishc 
Support Requirements 

• Esublishmrnt oh 
S11ppo11 Criteri1 

• Prclimill.\ry 
Loi;istic Support 
Analysis 

• Dcsisn li1ison and 
Suppo•t Seniccs 
CR. M. 11.F.l 

f 

I (A61 (87) 
I 
I 
I 
I 
t 

(A5) 

Accomplish lnili•I 
lolis1ic S.appcwt 
Pbnnina 

Concep1u1t 
Procnm/D<si1n 
Rc..;cw 

(86) 

Prcpue Prtliminory 
lopstic Support 
l'lln 

System 
Ocsi1n 
Revicwi 

CCI) 

Dt:tat1•d l>utan and 
o .. 1lopmcn1 Pl\111 

Accomplish OClian 
Li1ison ind Supporl 

Service• 

• I!.. M. H.F. Onian 
Techniquu, Models, 
FMEA, llem/1'11t 
Sclec1ion, Elc. 

• Tr1de·Orr Studies 
• Predictions 
• Dcsi1n Aids 
• Otsi1n Cm• Review 

!C~.Cll 
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A) SUMMARY LISTING Of SPARE/RE-

PAIR PART AND CONSUMABLE REQUIREMENT 

BY TYPE OF MAINTENANCE LEVELS. 

B) ACQUISITION PLAN. FOR NEW (NON-

STOCKLISTED) SPARES AND CONSUMABLES 

Ji'OR PRIME EQUIPMEN. TEST. AND SUPPORT/ 

HANDLING EQUIPMENT AND TRAINING 

EQUIPMENT. 

TIIIS MUST DE CONSIDERED MANUfo'ACTUR-

1 N G T E S T A P P R 0 A C !I . P R 0 D ll C T I 0 N C 0 N T R 0 I... 

QUALITY ASSURANCE PROVISION. AND DE-

LIVERY REQUIREMENTS. 
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STANDARD (STOCKLISTED) SPARES AND CON-

SUMABLES Ji'OR PRIME EQUIPMENT. TEST 

A~D SUPPOORT/HANDL NG EQUIPMENT. AND 

TRA NING EQUIPMENT. 

D) WAREHOUSING AND ACCOUNTABILITY 
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DISPOSITION or RESIDUAL ASSETS. 

E) A PLAN Jl'OR DATA COLLECT ON. 
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REPAIR PART DEMAND FACTORS NECESSARY 

TO IMPROVE PROVISIONiNG CYCLES AND 
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flG. l4 IS INDICATED iOR SPARE/REPAIR 

P A R T S D E V E L 0 P I N G P ~~ 0 C E S S . 
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Technology Development and Transfer 

Hajime Karatsu, Director, Tokai University 

Japan's Technology Transfers Are for the Invigoration of the 

World Economy. 

It is natural that people want to incorporate Japanese 

technology and product strategy, whiG}l has been so very 

successful, in order to invigorate their own countries' 

economies. There are many voices calling for technology 

transfers from Japan for just this reason. The Russians say 

that they are more interested in technology than in capital, 

and the reason I was summoned by the South Korean government 

in August (1991) was to discuss technology transfers. 

It goes without saying that the starting point of the 

Japanese economy is production. A while back we envied 

countries that possessed an abundance of natural resources, 

but the real value comes from having the technology to 

process resources. Resources without the technology to 

process them are nothing but worthless gravel. 

Japan built its strong economy by buying resources as 

cheaply as possible, processing them, and thereby adding 
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value to them. This is a principle that everyone 

understands, and it h~s lead more and more countries to want 

Japanese technology. 

However, in many cases the people involved in negotiations 

have absolutely no idea of what technology is, so the 

resulting talks do not go smoothly. Our goodwill is 

interpreted as insincerity and sometimes even becomes the 

basis for disputes. 

Basically, technology is the business of producing things. 

But just the fact of having produced something has no 

intrinsic value. If what we produce is not something that 

customers will buy willingly, the result will be nothing but 

a large stockpile of unsold merchandise. It is necessary 

first to decide what and how much of it we will produce, and 

how we will go about selling it. There is also the matter of 

collecting capital. If all of these elements do not go as 

planned, our attempts at production will have failed. 

Putting the question of production aside for the moment, the 

reason the Russian economy deteriorated is that distribution 

was poor. 

What's more, technology is constantly advancing, and 

competing products will always appear. China and other 

2 
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countries export the products they make using technology 

introduced from outside, attempting thereby to defray the 

cost of the technology. But in fact, they have a difficult 

time of it. When trying to sell a product, it is impossible 

to keep up with one's rivals and push ahead of them amid 

international competition. unless careful attention is paid 

to aspects such as quality, quantity, and delivery 

schedules. 

In order to accomplish this goal, it is indispensable to 

organize the tr~ining of managers, the education of 

engineers, etc., so that it all functions smoothly. However, 

these are management tasks, and it is difficult if not 

impossible simply to adopt Japanese management methods 100 

percent. This being the case, we try to persuade the other 

side that bringing the parts and materials from Japan and 

processing them is the key to success, but the insistence of 

the local people that they want to do everything themselves 

cannot be changed. They are laboring under the 

misapprehension that technology is something that can be 

packed into a cardboard box and taken home, and that it will 

then work as soon as it is unpacked. 

In fact, things don't move forward that easily. But no 

3 
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matter how carefully we try to explain this point so that 

the other side will understand, they just don't seem to get 

it. When we propose technology suitable for local 

conditions, we always receive the stubborn reply: "No, not 

that! We want the most advanced technology." When we say 

that is not possible, t~ey start to get angry, saying 

they've been insulted. 

When disputes of this sort arise, we also act foolish and 

feel like tellir:.~ the other side to drop dead. There are 

countless cases of technology brought from Japan that has 

been left to rust and fall apart due to disagre~ments of 

this sort. 

I feel that the way to break tnis vicious circle is to 

establish local free zr;nes. Here the laws and customs of the 

host country would be disregarded completely and everything 

would be done exactly as we directed. In other words, we 

would create mini Japans. We would ask for no input with 

regard to training or management. Once things were running 

smoothly, these free zones could be handed over to the 

locals one after another. 

This would be a quickest way to do the job. If things were 

done ineptly and local people given administrative 

4 
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positions, they would interfere with their superior's plans 

and nothing good would come of it. There is no other way of 

transferring Japanese technology Ull!llodif ied. 

When I proposed such free zones at the Japan-U.S.S.R. round

table discussion held in Moscow in 1989, everyone expressed 

enthusiastic agreement. However, when I returned to Japan 

and discus5ed the issue with the economic critic Keitaro 

Has~gawa, he said the proposal was no good. You never know 

what was going to happen in the Soviet Union. Doing things 

ineptly would be like throwing money down the drain. 

This led me to think of a new plan. How about buying up some 

of the used tankers that are now glutting the world market? 

An entire factory, such as an electrical generating plant 

for example, could be housed in a single vessel. The result 

would be a floating factory. Once the factory was complete, 

people from the host country could be sent to Japan to 

receive comprehensive training. The floating factory would 

then be sent to the host country as soon as everything was 

operating smoothly -- full production from that day forward. 

If the host country had any complaints, the ship could just 

return to Japan. Th~s would eliminate the risk posed by tha 

host country. 

5 
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This is the surest and most foolproof method of technology 

transfer. Doesn't it seem like a sure thing for the 

technology transfer projects of the future? 

But in fact, even if Japan could just move a factory to its 

destination and then relinquish it to the host country, 

there is no way of knowing whether it would then be able to 

maintain its competitiveness. 

This leads me to explain the necessary process in the 

following way. There are three steps. 

Step (1) Knowledge 

Knowledge can be written on paper, and it is generally 

thought that if you obtain it you can make products. But in 

fact, there are many things that cannot be explained using 

logic alone and many products that cannot be manufactured 

without taking the workers by the hand and giving them 

careful training. 

step (2) Knowhow 

Here I am speaking of the little tricks needed to get the 

knack of something. In some cases, it m~y be necessary to 

remember the necessary skills with one's body as well as 

one's mind, so that they become second nature. 

There are cases where trainees are invited to Japan and 

6 
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after progressing to this stage return to their own 

countries, \-:here they t'romptly become managers and lord it 

over the others in their offices. But this is no way to make 

good products. In the case of developing countries, 

particularly, this area is a key condition that can 

determine overall success or failure. 

At this stage a factory can operate and things will be 

produced. But an actual factory is very difficult to manage. 

Unanticipated problems crop up one after another. There is 

no assurance that the raw materials will be delivered every 

day. The condition of the machinery can also change. ~hen 

there is the turnover of workers. There really is nc limit 

to the problems that arise. This is why the next step is 

necessary. 

Step {3) Improvement 

Unless man.:\gement is actively working to spot problems as 

they arise and skillfully solve them, the factory will 

operate in fits and starts and it will become iir.possible to 

produce arr.: thing. 

Therefore, only when knowledge, knowhow, and improvement 

function properly can technology transfers succeed. This 

means that unless the daily activity of management is 

7 
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devoted to the last step -- improvement -- success is not 

possible. 

Furthermore, there is the issue of technical develo~ment. 

Since the pace of technical development is so fast, it is 

not unusual for the equipment transferred as part of a 

technology transfer to ~lready be somewhat out of date when 

the transfer takes place. 

When this happens, the other side becomes angry. "You sold 

us old technology!", they say. But the equipment was 

probably state of the art when the contract was signed. 

Therefor~, unless the host country is capable of developing 

new technologies one after another, they will fali behind 

and lose their competitiveness. 

I hope it i~ understood that both sides will ~orne away 

feeling dissatisfied unless technology transfers are based 

on careful plans that take into a~count the points we have 

just discussed. 

At this point I would like to discuss in an organized manner 

what I consider to be the important points regarding 

technical development. 

8 
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The "Technological Free Ride Theory" Is an Empty Theoretical 

Abstraction. 

So many conflicting things are said about Japanese R&D that 

it is difficult for a third party to figure out which are 

true. 

One that is often heard is the technological free r.ide 

theory, which goes like this: "Even though the Japanese may 

talk big, most of their ideas are borrowed from abroad. Thi~ 

is proven by the low number of Nobel Prizes they have won." 

Then there is the theory that makes Japan out to be a 

technological giant: "Of the ten companies awarde<! the 

largest number of United States patents in 1990, rive were 

Japanese." "Lately, the number of parts and machines that 

can be supplied only by Japan is growing. 'I·his is one reason 

why it is difficult for Japan to reduce its trade surplus." 

Neither of these theories is complet~ly untrue. However, 

from my point of view as one familiar with the places where 

technical development takes place, I cannot help but feel 

that each of these vie~s focuses on only one tiny aspect of 

the technical development process. 

The st~rting point of Japan's economic might is, needless to 

!) 
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say, her production capabilities that make it possible to 

supply superior prcducts to the wor!d before her competitors 

do. But even if ~e consider this aspect alone, Japanese 

technology ih world level and it cannot be said that it is 

secor.d :r-ate. 

The fact is that: techuology is really production, basically. 

This means that you can see clearly how good the technology 

ls by looking ~t ~e finished product. Even if one objects 

that .. :they jest tcok the basic ideas from somewhere else," 

tha tac~ is thdt if you have only ideas but can't turn them 

into products, you can't really say you have technology. 

One technology that succeeded in Japan is the rotary engine. 

The idea for the rotary engine was conceived in Germany, but 

the only company to succeed in mass producing such engines 

throughout the world is Mazda. Germany, where the idea 

origin<llly came frcm, couldn't turn it into a practical 

product. One cannot claim to have succeeded in developing a 

technology on the basis of ideas alone. 

In order to succeed in the development of technology, the 

f i.rst stage is the conceptual one where you decide what to 

make. This stage is important, but therP. are many other 

essential conditions. Only after succeeding in a ~umber of 
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steps -- production technology issues (how iiill we mal;.~ 

it?), marketing (how will we sell it?) --does tht:. technology 

assume a real place in the business. 

Leonardo da Vinci was a marvelous idea man. The countless 

sketches he made to illustrate his ideas can still be seen 

today in a museum in Milan. But if these ideas are taken up 

in our own age and turned into real products, we can't say 

that the technology was invented by da Vinci. 

If it were possible to make products out of ideas alone, no 

one would have to work very hard. The idea of flying is one 

that has been around since long before da Vinci's time. 

The job of production is very important. It comes about 

through a bringing together of nearly limitless materials, 

processing, and assembly knowhow. And it requires difficult 

and precise technical skill, that cannot be written down. 

From the point of view of the site where the work necessary 

for production actually takes place, the Japanese 

technological free ride theory looks like an empty 

theoretical abstraction. IL makes me want to say to its 

proponents: Go ahead and try to do it yourself if you think 

you can! 

T~e electronic weapon-y that America made such wide use of 

11 
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in the Persian Gulf War contained many gallium arsenide 

sericonductors. Most of them were made in Japan. 

The basic principle of the gallium arsenide semiconductor is 

widely known and can be found in many textbooks. But only 

Japan can make them. Most semiconductorE are made of 

silicon, but the especially fast ones and the highly 

sen5itive ones that handle very small signals a~e made of 

gallium arsenide. However, gallium arsenide is more tricky 

to handle than silicon and requires special equipment. This 

equipment is very expensive and requires a special technique 

to operate. This is precisely the production technology that 

was developed in order to mass produce the laser diodes for 

~he compact disc players that Japan is so good at making. In 

other words, in this case a military product has been helped 

along by a Japanese consumer technology. 

A recent issue of Business Week also points out the 

importance of production technology. It contains a list of 

parts and materials for which Japan is almost the sole 

supplier and analyses why these technologies were not 

developed in the United States. It gave as the reasons the 

problem of a short-term management climate as well as 

lateness in developing advanced technology driven by the 

12 
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enormous consumer market. I wish to point out that this is a 

different dimension from issues peculiar to technical 

development. It is also mentioned ir. the material on 

industrial policy distributed by President Clinton during 

the election campaign. Namely, that in many cases consumer 

technology is leading military technolog}. Furthermore, it 

is pointed out that the consumer field is ahead in the area 

of production technology. 

Technical development cannot be properly evaluated unless it 

is viewed as a management issue. Technology is a different 

world from academia, where acquiring knowledge is the goal. 

No matter how many Nobel Prizes you have, that's not 

technology. It's not technology unless you can produce a 

product. 

"Fuzzy Logic" Products Symbolize Japanese-style Development. 

Technology is a g~me in which how large a market you can 

create is the key to winning. No matter how wonderful the 

principle it is based on, a technology will die if no one 

buys the finished product. After all, the reason technology 

comes into existence is to return the investment made in 

13 
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development, production, and marketing. Science is different 

with regard to this point. The aim of science is the 

acquisition of new knowledge, but technology is never free 

from monetary considerations. 

These days, one announcement after another is being made 

with regard to evaluating the competitiveness of American 

technology in order to rebuild the U.S. economy. A look at 

these assessments shows that the United States is 

over~·-'helmingly dominant in the field of aviation, with jet 

engines at the top of the list. However, it is so weak in 

areas like silicon and ceramics, the material from which 

semiconductors are made that recovery seems .:tlmost 

impossible. 

While looking at these comparative tables, I noticed 

something important. There is very little discussion of the 

scale of the economic impact that the vari~us technologies 

are likely to create. 

The scale of the aviation industry, in which America 

dominates, is no more than about 11 trillion yen. In 

contrast to this, automobiles, an area where the United 

States trails Japan in technology, is a 36 trillion yen 

industry. Just about the only large-scale industry in which 
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the United States is strong technically is chemicals. The 

steel industry has weakened so much that it would probably 

disappear without support from Japan, but it accounts for 

about 10 trillion yen. The Japanese economy is strong in 

industries with enormous markets, and it is strong in these 

industries due to technological prowess. 

The reason things have gotten this way seems to be a 

difference in our attitudes toward technology. 

The other day, a forum was held on technical development 

with the aim of improving the relationship between Japan and 

the European Community {EC). At this forum the Japanese side 

explained the technoJngies on which it would like to 

cooperate with the Europeans in the future and the prospects 

for those technologies. At this, the Europeans responded, 

"but aren't those all industrial technologies?" The Japanese 

side had intended to make a proposal regarding consumer 

technology, but it bec3me clear that the attitudes toward 

technology of the Japanese and the Europeans were quite 

different. 

When a new technology is created in Japan, the first thought 

is always about how to incorporate it into something peo~le 

can use. And attention always tends tc focus on the consumer 
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market, with its large market seal~. 

On the other hand, in Europe and America there is always the 

fixed notion that military applications come first and 

industrial applications second. Because of this, they are 

always una.ble to catch up with the Japanese way of doing 

things, and in the end they are not up to the challenge. 

From the start, they are fighting the battle in a different 

arena. 

The microprocessors used in the Patriot missiles that were 

used extensively in the Persian Gulf War were old third

generation BOSS processors. Since competition is fierce in 

the consumer market, old technologies are imm~diately 

discarded as soon as something even a little bit newer 

appears. However, in the military field, development is very 

time consuming. And even when something is finished, it 

still has to be distributed to all of the different units 

and the personnel must be trained how to use it. This means 

that it is even later that it can actually be used in 

battle. This is why this topic of discussion came up. 

The Americans and Europeans seem finally to be waking up to 

this fact. Uevertheles~, the military is not a large market 

in Japan, so new things tend to be applied first in the 
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consumer field. This is one of the reasons that .rapanese 

products have overwhelmed the United States and Europe. 

However, a more important point is that pr~ducti~n volumes 

ar~ small for military items. Production of airplanes. for 

example, is less than 110,000 units p~r decade (assuming it 

is not wartime). On the ether hand, production of 

automobiles is often around 10,COO units a month. This means 

that even if the same type of engines are being produced, 

the production technology involved will ~e two different 

things altogether. 

After the collapse of the Soviet Union, an attempt has been 

made to convert military technology for consumer use, but 

things are not going well. One reason for this is the 

difference in volume. The Russians seem to have thought that 

if they could make tanks, making cars and tractors would be 

a snap. But making cars and tractors is a whole different 

world. 

In contrast, in Japan the latest advances in high technology 

are used in the consumer field. It is not unusual for such 

technologies to find there way into industrial or military 

applications only afterward. This goes to show that the 

concept behind the term "dual use technology,'' which is used 
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in the United States, is in fact behind the times. 

In this regard, the United States is busy sowing the seeds 

for all sorts of new technologies that they call the high 

tech of tomorrow. But the example applications that we hear 

about are mainly complicated military or industrial ones. 

But invariably in Japan, different sorts of applications 

from those discussed by the Americans are developed. 

The "fuzzy logic" washing ~achine, for example, is an 

application that the people who developed fuzzy logic theory 

never envisioned. Fuzzy logic is an academic theory that was 

conceived more than 20 years ago at Stanford University in 

the United States. In those days, perhaps partially due to 

the meager capabilities of computers, it attracted little 

notice. Then it became possible to build low-cost and light 

fuzzy logic systems thanks to advances in microprocessors 

and sensors, and eventually such systems were incorporated 

into fully automatic washing machines. This achievement is 

symbolic of the Japanese style of development. 

In the Patent War, Attack Is the Best Defense. 

The resolution of the Minolta patent infringement case 
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A recent news story reported that Minolta Camera Co. was to 

pay a settlement of $127,500,~00 for patent infringement. 

This led to all sorts of introspective talk about the 

creativity of the Japanese. But this kind of talk is 

completely irrelevant to the issue. Some are of the opinion 

that an attack on Japanese manufacturers based on 

intellectual property rights has begun. But this talk about 

patents deals mainly with old patents soon due to expire 

when their 20-year t~rms run out. When these patents were 

issued, Japan had no technical development capability, so 

nothing can be done about it. 

But the one's feeling the pain now with regard to patents 

are the American and European enterprises. These days the 

patent onslaught from Japan is fierce. Last year (1991), 

five Japanese companies were among the top ten awarded the 

most patents in the United States. 

Generally speaking, it takes from five to ten years for 

patents to be developed into products that we can buy. This 

means that the flurry of ~atents being issued to Japanese 

manufacturers are like a time bomb. Before long the sides 

will change places, and we will see the American and 

European manufacturers in a tight spot. 
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One of the hot topics in high technology recently is 

superconductivity. After high-temperature superconductivity 

was discovered, Japanese manufacturers unleashed a deluge of 

patent applications. It is even said that one company alone 

was responsible for more than 1,000 applications. Therefore, 

when products using superconductivity finally become 

practical, it is though that the Japanese patents will have 

the prize firmly bound up. 

There is only one way to fight a patent. Japan must obtain 

as many patents as possible. Attack is the best defense. And 

we mus~ enter into contracts that allow joint use of joint 

patents without fee. This is what is referred to as cross 

licensing. When Japan beg~n manufacturing co~or television 

sets, the American company RCA held all the patents on the 

technology. Japan had to pay large patent licensing fees. 

But when the situation of the other European TV 

manufacturers was investigated, it turned out that almost 

none were paying such fees. They had cress licensing 

arrangements with RCA. 

The American and European electronics manufacturers boasted 

a long history up until that time, and they held many key 

patents themselves. For this reason they had comprehensive 
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contracts with RCA that allo~ed both sides to use each 

others patents for free. It may ~0t be apparent on the 

surface, but all the Japanese ~-nufacturers have cross 

licensing agreements with overseas companies. If they 

didn't, they could not survive. But once you get into the 

cross license club, you have nothing to worry about. 

It is not all that long ago that Japanese manufacturers 

finally were able, in the real sense, to get their hands on 

tickets to the cross license club. This is why they had to 

suffer from the old patents up to that time. 

On the other hand, the Japanese patents that have really 

paid off are in the field of video. Receipts of patent 

licensing fees from the patents on the VHS specification, 

which has become the world standard, can sometimes amount to 

as much as 15 billion yen per year. The amount is as large 

as it is because of the high price of VCRs and also the 

large volume produced. 

This shows how frantically Japanese enterprises are working 

on technical development. Last year, investment in 

development topped 10 trillion yen. That's because this ~ 

investment will determine each company's futu!e fate. Some 

electronics manufacturers devote more than ten percent of 
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their sales revenues to R&D. 

At any rate, when one hears the tern intallectual property 

rights, it is easy to assume that the issue is as clear-cut 

as it is with property rights regarding merchandise. But in 

fact intellectual property rights are an entirely different 

world. 

Basically, when we say creativity it is common to conjure up 

an image of making something out of nothing. But in fact, 

things are not created out of nothing. What an inventor does 

is to combine what was previously known in a new way to 

create a new discovery. 1·his means that there will always be 

some gray areas with regard to the boundary between what is 

old and what is new. And the final arniter is the court. 

This means that each side's ability to argue its case is the 

key to who will come out on top. 

I once chaired a panel discussion that was part of an 

international conference on intellectual property rights 

held in Tokyo. As part of the opening remarks, I showed four 

slides. They were satellite photos of the site of the 

explosion at the Chernobyl power plant. The first was from 

the American Landsat satellite. It had good resolution, but 

since it was in black and white it was a very monotonous 
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image. The second was from the French SPOT satellite. This 

one was in color so it was claar that the colors in 

Chernobyl seemed abnormal. I then showed an enlarged version 

of the second photo, but its resolution was poor and 

everything appeared fuzzy. Then I showed a computer 

generated composite image produced by combining the Landsat 

photo and the SPOT photo. In this case it was quite clear 

that an accident had occurred. 

I gave an explanation as I showed the four slides. America 

owns the intellectual property rights for the black-and

white photo, and Fra~ce owns the rights for the color photo. 

Neither of these images clearly showed that an explosion had 

taken place. But who owns the intellectual property rights 

for the composite image? When we began the discussion after 

this preface, the panel members who had been rather worked 

up became rather reticent to speak. I remember that it threw 

a damper on the whole discussion. 

One of the big topics regarding patents in 1992 was 

Minolta's agreement to pay Honeywell a large patent 

lice11sing fee. But in many such cases, Japanese firms lose 

because of the American jury trial system. Therefore, this 

case has absolutely nothing to do with how creative the 

23 



TlO~J.O-l.945 (English; XW-648 

Japanese are. 

In any case, the recent patent offensive by ~he Japanese is 

becoming a real menace to the Americans and Europeans. But 

this is an indispensable condition for Japan's ability to 

continue to tread the road of future survival. Eith~r 

skillfully evade the old patents, which are beginning to 

expire anyway, or enter into cross licensing agreements. And 

at the same time continue applying for more and more patents 

for tomorrow's sake. This is the strategy that every company 

has in mind. 
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Washir.gton Is Not /une:d.ca. 

In a basebr.ll. qc..r.iia, i:rnagine that the batter hits the ball 

and suddenly runs to third base. When tie is tagged with the 

ball, he fri::>ists that h .. ~ is not out. If things went like 

this, the rc;u2.t would no longer be baseball. It would be 

some othe1· g."'i:ne. But recently, America has taken to changing 

the rules one after another to suit itself as soon as the 

game gets underway. It then acts as if this is just to be 

expected and ccim"'?s cut ~~ith one theory after another to 

prove it. 

The other day, through scme farfetched aLgument it was ruled 

that Honda was eva•Ung taxec-> on its Canadian-built cars, 

even though the:t are equipped with engines built in gcod old 

Ohio, U.S.A. 

And until recently, America was brandishing local content 

laws in an attempt to coerce Honda to produce their products 

in the United St~tes. No .sooner were the words out of their 

mouth than this happened. At any rate, it is a~azing that 

Japanese public opinion is so silent on this matter. 

If a European manufacturer were treated in this way, things 

would not have blown over so easily. It would have become a 
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major issue between the nations involved. Japan has been 

made to look a complete fool. And the ones who have been 

standing up for Honda are the Canadian government and 

Canadian public opinion. This is a totally bizarre 

situation. It would seem that this sort of thing is just too 

trivial for the so-called intelligentsia in Japan to bother 

with. 

In the end, this is a case of the American Antimonopoly Act 

being applied outside of U.S. jurisdiction. It is an attempt 

to punish a Japanese company for not complying with American 

domestic laws in Japan. For this reason, it seems natural 

that there car be no prosecution unless evidence is gath~red 

inside Japan. Do the Ameri=an prosecutors intend to pursue 

their own investigation in Japan? This would be a clear 

violation of national sovereignty. It is said that some 

countries have pdssed laws prohibiting foreign prosecutors 

from conducting investiga~ions in order to prevent just such 

incidents. 

When a Japanese company is indicted, a failure to produce 

proper evidence will be to that side's disadvantage at the 

trial. Even so, the Japanese side cannot conduct an official 

investigation according to Amerjcan law. This goes against 
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the principle of fairness. 

If they are going to announce this kind of unrealistic, 

problem-filled: half-baked, one-sided Justice Department 

ruling, then one has to say that Washington has sunk about 

as low as it can go. But this is a country that could go and 

capture General Noriega of Panama in a country outside of 

U.S. jurisdiction and then go and find him guil~y. From this 

point on there was no saying what might happen. 

Nevertheless, these days magnificent reports are coming out 

one after another in America on how to revitalize the U.S. 

economy. Th~re have even been real masterpieces such as 

"Made in America," which was published the year before last 

(1990) by the Massachusetts Institute of TP-chnology (MIT) 

and also issued in translation in Japan. 

The genera: direction was indicated last year (1991) by the 

Committee to Increase Competitiveness, mainly with regard to 

the technological aspects. Then this year (1992) as well, a 

report to the President was issued in March. Many of the 

points it covers, such as the low rate of savings, were 

already general knowledge. But reading this report one 

realizes that thoughtful people in America are giving very 

serious consideration to the question of what ls recessary 
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for revitalization and proposing that appropriate measures 

be implemented. I would like to draw atte~tion to the fact 

that the common emphasis i~ centered in the question of how 

to solve America's internal problems, and that there is no 

Ja~an-bashing talk at all. 

When Japan is discussed in these reports, it is as an 

example of succes~. Japan's strengths -- the high 

educational standards, the long-term outlook of Japanese 

management, the willingness to invest in R&D are sited 

and used to urge the American people to do better. 

In addition, these days there is a never ending succes~ion 

of observation groups from America coming to learn Japanese 

management techniques. In Japan it is assumed that the 

Americans think that tne keiretsu system in Japan is a bad 

thing, ,..,1t in fact the opposite is the case. 

In the January 27 (1992} issue of Business Week, there is a 

feature article entitled "I...E'!arn 1''rom Japan -- Keiretsu." 

Compared with people familiar. with this serious view, which 

could be called a plea for honesty, it is Washington ~hat 

seems abnormal. One gets the impression that they inhabit a 

completely different world. They think that it is acceptable 

to go and change the rules if it will win them a few points. 
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One begins to suspect that they think that they wouldn't 

sco~e if instead they abided strictly by the old rules. 

We must Recognize Anew the Prowe5s of the Japanese 

Manufacturing Indus~ry. 

As the economy worsens in the United States, one proposal 

after another appears on improving competitiveness of 

American industry. A number of serious and earnest reports 

have come out, including "Made in AmPrica," a thick report 

issued the year before last (1990) by the Massachusetts 

Institute of T~chnology (MIT) and then later published in 

translation in .Japan, where it attracted considerable 

attention, last yea.r's (1991) report by the Cc.•mmittee to 

Increase Competitiveness, and this year's (199~) 

recommendations frQm the Council of Economic Advisers. 

Reading between the lines in these reports, Japan's strength 

can be perceived. And when I looked at the comparative 

tables snowing the competitiveness of various industries, I 

noticed something important. Namely, the industrial fields 

in which America is overwhelmin~ly superior in t2chnology 

are fields with surprisingly small markets. 
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Aerospace is said to be the field in which the United States 

is strongest, but the scale of this market is smaller than 

one would expect. Airplanes alone count for about 10 

trillion yen, including military aircraft, and when space 

related items are added the total comes to only 13 trillion 

yen. However, automobiles, a field where America has taken a 

bruising from Japan, is an enormous industry worth more than 

36 trillion yen. The steel industry would hardly be able to 

survive if it did not ask for import restrictions against 

various countries, but it araounts to only about 9 trillion 

yen. This is about the same level as aircraft. 

If one examines technological prowess ~nd industrial scale 

in this way, the only really large scale industry where 

America has an overwhelming technical advantage is 

chemicals, which is worth more than 30 tr]llion yen. 

AmeLica is said to be the clear leader in computers, but 

since much of the actual production is done offshore, 

domestic U.S. computer production {including software) comes 

to less than 20 trillion yen. Perhaps because of t~is, 

Business Week has predicted that Japanese production will 

probably exceed domestic U.S. production by 1998. 

'l'his makes one of the causes of the American tragedy clear: 
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the relative decline in technical prowess in the fields with 

the largest markets. 

Basically, the starting poi~t of any economy today is 

production. A while back ~alk about the ~hift to a service

based economy and the increasing importance of software was 

quite popular. This led to the delusion that software could 

produce a bigger economy than the production of hardware. 

But one should compare the value of the goods produced by 

the various industries in the Japanese economy ~ith the 

added value they create. Production industries are the 

overwhelming leaders. 

Rec~ntly it seems that this fact is finally being 

understood. But there is another misunderstanding that 

remains. The term "high tech" is bandied about too often. 

This second misunderstanding is the idea that as long as 

companies are involved in high tech, the economy will have 

smooth sailing in the years ahead. 

It goes without saying that the problem here is the core of 

the term "high tech" itself. Industries s1Jch as the 

traditional steel and textile industries that grew up since 

the Meiji period, as well as shipbuilding, are grouped 

together under the term "heavy industry." This gives the 
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impression that they are the industries of the past. 

This is not so much a ridiculous misunderstanding as an 

absurd theory. Japan's computer industry, including 

software, accounts for 16 trillion yen. But the steel 

industry is worth 17.2 trillion yen. Chemical engineering is 

a representative "heavy industry," but it accounts for 22 

trillion yen of which 11 trillion yen is added value, making 

it an amazingly efficient industry as well. Automobiles is a 

l<.rge-scale industry worth 42 trillion yen, of which only 12 

trillion yen is added value. This should make clear just how 

efficient the chemical industry is. Textiles, including 

apparel, account for 17 trillion yen. But the public thinks 

of these industries dismissively as typical of the "three 

D's" (dirty, dangerous, demanding). So young people are not 

drawn to them. This will become a big problem affecting 

Japan's future. 

Happily, the bubble has burst. I believe that now is the 

best possible opportunity to let people know what really 

supports the Japanese economy. 

A salient feature of Japanese society is its flexibility. If 

we think that something is no longer useful, we forget about 

the past and strike off in a new direction. Viewed from 
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abroad, we may appear lacking in fixed principles or 

unreliable, but we don't care. Truly, "wise men are quick to 

adapt themselves to circumstances," as they say. 

The former Soviet Union collapsed because, believing there 

was only one ti lth, they stubbornly clung to one orthodoxy 

and the political system became ossified. 

Progress is something that is always changing. As long as we 

retain the flexibility we have maintained up until now, the 

Japanese economy will be fine. The industrial vision for the 

nineties compiled by MIT! recently provides additional 

support for this claim. 

German Industry Is Aiming for America. 

According to an article in a recent issue of Business Week, 

German industry unable to ensure pressures at home, such as 

the world's highest wages, labor that calls strikes at the 

slightest provocation, and high corporate taxes, is 

beginning to move manufacturing facilities to the United 

States. It seems that the stories I heard when I attended a 

German symposium in early May (1992) were true. 

In Japan, only Germany's short work hours are publicized, so 
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Germany tends to be considered a kind of workers' paradise. 

I h~d thought that this situation mu£t be very difficult on 

management, and it seems I was right. By moving 

manufacturing bases to the ~nited States, wages are reduced 

by 20 percent. And what's more, America is the world's 

largest market. A trade agreement has been signed with 

Canada, and talks are underway with Mexico. Even more 

attractive, an abundant supply of skilled engineers is 

available. Since 1985, the dollar has dropped to half its 

previous value. Stocks are cheap, and this is an ideal time 

for corporate acquisitions. Then the plans for production in 

America of the well known automobile manufacturers Mercedes

Benz and BMW, and the electrical appliance firm &iemens were 

announced in Japan all at once. 

Both cars and electrical aprliances are international 

products. So from the company's point of view there is no 

particular obligation to build them in their own country. If 

they do not manufacture their products in the most 

advantageous places in the world, they will loose ground to 

their competitors and find themselves in a precarious 

position. So if government ignores th~ basic principles of 

management, blithely continues to increase the tax burden, 
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and pushes o~ly for the workers' side of the argument, 

corporations will look for other places where they can run a 

business and leave their own country. 

America has also been blinded by the lure of low wages and 

set up innumerable factories in places such as Mexico and 

Southeast Asia, thereby weakening the foundation of the U.S. 

economy. This is what is referred to as the hollowing out of 

industry. For this reason the share of manufacturing 

industries as part of the economy as a whole has dropped to 

24 percent in the United States. This is really terrible 

when compared to the figures for Japan (34 percent) and 

Germany (37 percent). This is why imports to the U.S. keep 

increasing, and also the context for the German move. 

Leaving aside the question of wages in America, it is 

interesting to note that what caught the interest of the 

Germans was the United States as a source of engineers, etc. 

For this reason t11ey are settling down in the U.S.A. and are 

on the lookout not only for American corporations, but for 

people as well. This is not a reason one often hears as a 

motivation fer Japanese companies' decisions to set up 

factories in America. 

The most important thing for Japanese industries, which have 
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grown to enormous size, is the question of how best to 

select personnel, money, and goods, and incorporate them 

into their organizations as management resources for the 

future. Those com~anies that are unable to adopt a 

multifaceted philosophy in order to do this are likely to be 

left behind little by little. 

A management climate in which a call for shorter work hours 

grows all of a sudden into a great chorus throughout Japan 

calling for shorter hours is a dangerous thing. An economist 

I met in Germany said that one of the reasons for the plans 

to move to the U.S. w~~ the extremely short work hours in 

Germany. 
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It Is Through M~nufacturing That the Economy Is 

Strengthened. 

The other day I visited a Nippon Steel Corporation plant. 

Since it had been a while since I had been to such a 

facility, I asked to be given a very thorough tour. When I 

went to the pier where the ships dock, a freighter with a 

capacity of 300,000 tons of ore was being unloaded. 

When I asked, "How much does one ton of ore cost?", I was 

told, "About 10 dollars." 

"Oh, I see," I thought. This iron ore is the raw material 

that is mixed with coke and lime, heated in a blast furnace, 

and then turned into steel in a converter. Steel costs 

between 50,000 and 80,000 yen per ton. Even if we think of 

look the cost of materials in terms of the yield rate, it 

still comes to around 3,000 yen per ton. Once these raw 

materials have been turned into steel, they are worth 

approximately 20 times that. The added value from processing 

is just phenomenal. 

This s~eel can then be used as a material to make engines or 

cars. On a different day, I witnessed a test run of a giant 

18,000 horsepower engine designed for use in ships. I asked 
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the same question: "How much does one ton of this cost?" The 

answer: 800,000 yen. 

The added value from manufacturing is eno:cmous. A whila 

back, we envied the countries that have a~undant natural 

resources. All they had to do was dig in the ~arth and all 

sorts of riches would come forth. We thought that -Japan w~N 

a poor and pathetic country. 

But the world has changed since then. All of the resource

rich countries are struggling. Since the technology for 

digging up resources has become very advanced, such 

resources immediately begin to be extracted as soon as they 

are fou11d. But looked at in worldwide terms, demand for 

natural resources is pretty much set. The result is the 

inevitable collapse in the market for primary products. 

The economic collapse in the former Soviet Union was also 

due to this. Ten years ago, 70 percent of the Soviet Union's 

export earnings were accounted for by oil. When the price of 

oil subsequently fell by half, oil's share of Soviet export 

earnings dropped to 40 percent. 

When we consider something like this, it would seem rather 

to be a good thing that Japan has no natural resources to 

speak of. A look at market conditions shows us that prices 
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for various cor.modities are changing all the time. However, 

the prices of industrial ~roducts stay relatively stable. So 

I feel that every country should depen~ on added value from 

manufacturing. 

The economic white paper for 1989 provides statis~ics on the 

changes in the industrial structure in Japan after WWII. In 

1957, Japan's largest industry was agriculture, which 

accounted for approximately 18 percent of the gross domestic 

product (GDP). At that time, the manufacturing industry 

accounted for approximately 16 percent of GDP. It can 

therefore be said that Japan was an agricultu~al nation. 

Thereafter, agriculture's share of GDP dropped, reaching 

about three percent by 1987. In contrast, the manufacturing 

industry grew rapidly, eventually reaching 35 percent of 

total GDP. This clearly shows that the manufacturin~ 

industry has been the driving force of Japan's economy. 

On the other hand, the manufacturing industry accounts for 

only 24 percent of America's GDP. The Americans have given 

up on making things in their own country and shifted to 

overseas production. It is no wonder that their trade 

deficit has grown. In contrast, in the former West Germanv 

manufacturing accounts for 37 percent of GOP. This is th~ 
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source of their formidable economic power. 

However, since these facts are surprisingly little known, we 

sometimes here people coMing out with completely ridiculous 

arguments. 

Recently, as I was watching the morning newscast on TV, a 

well-known critic made the following statement: 

"France? Well, France is above all an agricultural nation." 

This is contrary to fact. Agriculture accounts for a little 

more than three percent of th~ French GDP, and the 

manufacturing industry accounts for 28 percent. 

Are Canada ar:d Australia industrial nations or agricultural 

nations? It you think about it, both seem to be agricultural 

nations, but the reality is completely differen~. In Canada, 

agriculture accounts for three percent and indl.si.:ry for 27 

percent of GDP. In Australia, the figures are four and 2o 

percent, respectively. 

It should be clear why all these countries put so much 

2mphasis on the manufacturing sector. It p~oduc~s a high 

degree of added value. The economy cannot gro~ i~ high

productivity i~dustries do not grow. 

When o~e considers these things, they seem to be almost 

self-evident. But the public at large only looks at the 
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surface of things, and it is very unfortunate that there 

always seem to be people who say plausible sounding but 

er~oneous things. We often hear of the growth of the service 

and software sectors of the economy, but I would advise you 

to take a look at how much added value these sectors really 

create. I expect that you'll find the figures to be quite 

different from what you expected. 

The Undeveloped Wilderness in Japan 

In California, in the United States, is a plant managed 

jointly by Japan's Toyota and America's GM. This plant was 

originally built by GM, but relations between management and 

labor w~re poor. There were frequent strikes, and GM had 

finally given up and closed the plant. When talk of a joint 

~anagement venture with Toyota came up, GM proposed 

reopening the plant. Toyota had no objections. But it was 

also requested that all of the union employees from the U.S. 

auto labor unions, which had forced GM to close the plant 

once, be rehired. This made Toyota ne:::vou;;, but they agreed 

thinking there was no alternative. 

After plenty of preparation, the plan~ ~as reopened. The 
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results were magnificent. The number of cars produced per 

worker, that is to say productivity, was twice what it had 

been when GM was managing the plant. It goes without saying 

that the quality of the cars produced was equivale~t to that 

of cars imported from Japan. 

America's Business Week magazine visited this facility and 

reported on it. It had been an established theory in the 

United States until then that the reason the quality of 

American cars had deteriorated and the reason costs were 

high was that the quality of American workers was poor. But 

a look at the results achieved at this plant showed that 

this theory was a superstition. The true cause was the 

different style of management that was practiced in the 

United States. 

This success story was a big shock in American management 

circles. Until that time, one reason after another -

Japanese wages are low, Japanese workers don't mind working 

long hours and they work harder, etc. -- had been used to 

criticize Japan as an unfair competitor. But in this case, 

the astounding result of doubled productivity had been 

achieved on American soil and with American workers working 

under the same conditions. 
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But the odd thing is that ~ews of this success has not be 

widely reported in Japan, and it is not evaluated highly 

except among experts. And as always, we still hear the 

arguments that the Japanese work too hard, that their lives 

are cramped and constrained, and on and on. The fact that, 

as a result, the totally baseless myth that the 

competitiveness cf Japanese corporations comes from working 

employees in an inhuman way has taken root among the 

population at large is a very troublesome one. 

This misunderstanding arises from the belief in the old 

canard that productivity is raised by making people work 

harder. The efficiency of Japanese corporations was not 

achieved by exploiting people. Japanese management practices 

are different. 

After all, the term productivity has a definition. By 

increasing work hours it may be possible to produce more 

goods and thereby increase production, but this is 

absolutely not .an increase in productivity. It is the 

opposite. Doing a job that used to take ten hours in a new 

way so that it can be completed in only five hours. This 

makes the work less dem3nding physically. Only when this is 

achieved can it be said that productivity has doubled. 
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In other words, raising productivity means having respect 

for the humanity of workers and making their lives more 

affluent. But still there are some people who think that 

increasing productivity is just another term for working 

harder. It is a fearful thing when people's ideas become 

set. 

At any rate, you are probably wondering if I have any 

examples where things went the way I described -- cases 

where it was possible to accomplish the same amount of work 

easily in half the time. The basic principle is quite 

simple. First of all, one must mechanize. The Japanese 

manufacturing industry has many factories that are among the 

most productive in the world. One reason for this is the 

extensive use of industrial robots. Another important 

measure is developing the capabilities of human workers. If 

you train someone well and motivate them, they will be able 

to do twice or three times as much work efficiently. 

The next important item is the management techniques for 

effectively combining the human and mechanical elements. The 

reason the plant jointly managed by Toyota and GM succeeded 

is clearly management techniques. The Massachusetts 

Institute of Technology in the United States has studied 
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this issue and issued many reports on it. This is the same 

idea as the old Japanese saying that says you must know the 

correct way to use a tool, whether a kitchen knife or a pair 

of scissors, in order to get results. 

These days many reports and commentaries are coming out 

comparing productivity in Japan and in Europe and the United 

States. But even though there are some areas, such as 

automobiles and electrical appliances, in which Japan sh~ws 

overwhelming strength compared with overseas competitors, 

the view is widespread that productivity in Japan overall is 

low. 

This view does not appear to be in error no matter where you 

get your figures from. And this leads to a question. In 

Japan, why is productivity low for a country as a whole 

while in some sectors a high degree of productivity has 

clearly been achieved? 

The reason is simple. The productivity of some sectors of 

the domestic Japanese economy is low, and these sectors are 

pulling down the figures for the country as a whole. As I 

see it, this is a very good thing. It means that there is 

still an undeveloped wilderness of low-productivity areas in 

Japan that still have room for improvement. 
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These areas truly constitute a valuable untapped resource. 

By searching out and exposing these areas, Japan will be 

able to improve its standard of living enormously. What's 

more, we already know the way to accomplish this. We must 

all do our best. 

The Technical Reliability That Money Can't Buy 

The Japanese bullet train entered service in the same year 

the Tokyo Olympics were held. It has a sterling record. 

Though it may have experienced malfunctions, there never has 

been a serious accident. This is a quite unusually safe 

record when compared to the history of rail transport. 

I was a member of the safety committee at the time when the 

plans for the bullet train were being drawn up. We were 

aware that should a train capable of traveling at 200 

kilometers per hour ever have an accident, the results would 

be horrendous. So we examined all of the data from the past 

that was available and thought of countermeasures to deal 

with every contingency. 

An examination of past railroad accidents showed that 60 

percent of them occurred at grade crossings. So we 
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eliminated all grad~ crossings on the bullet train line. If 

a train is traveling at 200 kilometers per hour and suddenly 

applies its emergency brakes, it will still continue to move 

for approximately two kilometers before coming to a complete 

stop. This meant that conventional signal lights would be 

completely useless. This lead us to develop a completely new 

traffic safety system involving, for example, the 

introduction of computerized CTC (centralized traffic 

contrcl). 

This arrangement that we were constructing consisted 

entirely of elements with which we had no previous 

experience. All of the equipment was built in the year 

before the bullet train went into service, then tested and 

retested. These tests revealed a variety of breakdowns and 

malfunctions in ~any pieces oi equipment. At first, we 

wondered what the final result would be, but after solving 

o~e problem after another we managed, just before the train 

was scheduled to begin regular runs, to finish building a 

system that would allow safe operation at high speeds. 

The academic field concerned with investigating equipment 

safety is called reliability engir.eering. It has its own 

scient1fic society. But this is not a flashy field, and it 
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is one in which a scholar must have patience and 

perseverance. If everything goes right, then the results are 

only as expected. But it can be a disaster if there is a 

breakdown. 

The Japanese Hl rocket has never had a failed liftoff. Its 

100 percent successful launch rate makes it the envy of the 

world. In order to come this far from the original Tokyo 

University "pencil rocket", a long process of endurance and 

trial-and-error was needed. The pencil rocket failed many 

times, and each time the press would say that a "fundamental 

errortt had occurred. As one of those involved in the project 

in those early days, I remember the chagrin we felt even 

today. 

We were going to launch a rocket without relying on 

technology from any other country in the world. The process 

of achieving this involved any number of areas of which 

those i~volved in the project knew nothing about. When we 

finally arrived at the stage for actual tests, we 

experienced one failure after another. In many cases, we 

later found out that the failure had been caused by a quite 

trivial problem. I can understand the criticism of our 

problems as 0 fundamental," the true feeling of those taking 
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part in the development process was a desire to discover how 

many "trivial problems," which could not be uncovered except 

through testing, there were. 

Once when a rocket stage detached, the stage, which we 

thought would just fall away, actually had some propulsive 

force remaining and rear ended the main stage. This caused 

one test to end in failure. The newspapers and other media 

asked "why couldn't they have anticipated a problem like 

this?" 

But afterwards, when a director of the Japanese Space 

Aeronautics Laboratory visited NASA, it is said that one cf 

the NASA directors comforted him, saying "so you made the 

same mistake we did?" In their many trips to NASA, this was 

the first time someone associated with the Japanese project 

was told of such as failure. But when the news of a Japanese 

failure got to America, their attitude changed. We were 

finally recognized as having come of age. 

This is a not inconsiderable number of people who view 

Japan's space development efforts with indifference. This is 

because the H2 rocket, the successor to the Hl, experienced 

repeated failures at liftoff. One oftPn hears the opinion 

that "we shouldn't have spent all that money on that thing." 
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But it is also a fact that the more failures we experience, 

the more of a mutual understanding we build wit~ foreign 

engineers. It is a big mistake to think that we can just buy 

the technology if we offer the right price. In particular, 

it can be said that the knowhow gained from successive 

failures is everything when it comes to reliability 

er.gineering. 

When first introduced, bad things were said about the Nozomi 

and the Yamagata mini-bullet train. If everything goes 

right, then the results are only as expected. But if a 

mishap occurs, everyone gangs up on you with criticism. I 

hope that the people involved would understand clearly that 

this is their fate. The joy they feel when the train runs 

smoothly is something that other's cannot comprehend. They 

feel this joy when we see the Nozomi and the Yamagata mini

bullet train full to capacity with passengers returning to 

their hometowns during summer vacation. When there are no 

reports of serious accidents, I want to tell everyone 

involved "good job." After successfully completing seven 

years of testing and making many tiny improvements, the 

Nozomi was finally introduced in large numburs. I'd like to 

let out a yell of encouragement. 
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An Age in Which Technology Takes Precedence over Politics 

Lessons of the Japan-u.s. semiconductor issue 

The concentration of all important functions in Tokyo has 

become a problem in Japan, and there is talk of moving the 

governmental functions to a different area, as is the case 

with Washington, D.C. I told an American friend about this 

a~ a conference held in nashingtcn in June of last year 

(1991). He replied as follows: "Oh, don't :io that! 

Washington has nothing but government. So whenever an issue 

is considered, it is considered from a political viewpoint. 

This results in a lot of talk that is divorced from reality 

and intended only for public consumption. Don't you have the 

expression 'political pronouncement• in Japan? Tokyo is much 

better than Washington. You have ever/thing in one place: 

government, economics, and culture. And it is also a place 

where a large populace lives. That means that even if there 

is a certain amount of odd political wrangling, it is seen 

through right away. You have a corrective function 

operating. If government functions alone are to be 

separated, try moving them to somewhere that is really 

isolated. Japanese politics will become really bizarre." 
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Our discussion continued, centering around this topic, and 

then a second important point was made. Namely, that the 

hoards who descend on Washington are all the pawns of 

corporations that are not doing well. If one does not keep 

this in mind when listening to the talk that comes out of 

Washington, you will completely m~sunderstand what they are 

saying. Well-run ~orporations stay away from Washington, 

because getting involved there costs a lot of money. 

Once I was told this, I realized that it was true. It may 

not be true that all of the people who go tc Washington to 

press their case with congressmen are losers, but there is 

no doubt that they are plotting something. Of course they 

try to hide their intentions behind honeyed words, but in 

the end what they are doing 1.s clear. Nevertheless, if one 

does not :;;onsider very carefully what their true intentions 

are and ask appropriate questions accordingly, it may be 

impossible to put things right later on. 

If one carefully examines each ;tatement one t.ears from 

Washington with this point of view, the meaning becomes 

crystal clear. 

But one must be careful because there are people who come 

from Japan and draw the attention of the congressmen in 
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Washington to things they had not even been thinking about. 

Last year (1991) was the fiftieth anniversary of the attack 

on Pearl Harbor. The media in Japan carried a variety of 

news stories on this theme. A congressman whom I know well 

gave me a bitter smile and spoke to me frankly. "To tell the 

truth, I had forgotten that this was the fiftieth 

anniversary. Then all of a sudden a bunch of Japanese TV 

reporters showe~ up and asked for my comments on the matter. 

I couldn't just say that I'd forgotten about it, so I told 

them a little bit about those days. But the interviewer was 

not satisfied. He went and asked me if I thought Japan was 

ungrateful and had become arrogant. Isn't this a case of 

match pump? You seem to know the head of that TV station, so 

go tell him what I said." 

A~ any rate, it had already been ten years since we became 

involved in the probleri of trade friction between Japan and 

the United States. And now the semiconductor dispute, which 

was once such ~ noisy issue, had quieted down. The reason is 

simple. Cooperation between Japanese and American 

manufacturers ha5 be~ome very close, and even the companies 

that were taking the hardest stance against Japan now have 

joint link-ups with Japanese corporations. 
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• 
In other words, the representatives of the government in 

Washington wanted to do something to Japan, but before they 

knew it their cheerleaders had disappeared. 

This July, a symbolic announcement was made on international 

technical cooperation. Toshiba of Japan, I.B.M. of the 

United States, and Siemens of Germany reached a joint 

development agreement regarding the development of the next 

generation of semiconductors. 

America was beaten by the Japanese semiconductor industry, 

so a research consortium called SEMATECH was formed \-:ith the 

backing of the Department of Defense in order to spur 

industrial technology development. The core presence in this 

consortium is I.B.M. Also, in like manner the EC (European 

Community) has formed an organization called JESSI, financed 

by the governments of the various EC nations. Siemens is one 

of the most powerful members of this organization. Then in 

July the above-mentioned three-company joint development 

agreement was announced. 

This means that the establishment of both SEMATECH and 

JESSIE now have no significance. 

The world of technology kno·,ys no pity. It is not possible to 

raise the technological level of one's company by enlisting 
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the aid of the government and putting pressure on Japan. The 

progress of technologies such as semiconductors is swift, 

and in such cash-hungry industries, it is essential to 

develop the next generation of technology as fast as 

possible and put out new products faster than the 

competition or you will go under. The American manufacturers 

have learned this lesson and all at once decided to join 

hands with Japanese corporations. In other words, they 

realize that rather than going to Washington to complain, if 

they don't go to Japan and form an alliance with somebody, 

their companies will have no future. 

This is an important new situation for viewing future 

international relationships. In fact the principles of 

economic~ are now taking pre~edence over politics. 

In the Cold War period, introducing technology into your own 

country was the top priority in order to ensure national 

survival. But times have changed. If you are not aware of 

these changes and continue to think of things in terms of 

politics-first, you will be left behind. This is an age in 

which technology takes precedence over politics. 

Mold Technology Is the Sustenance That Supports the 
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Manufacturing Industry. 

One basic manufactu~ing technology is molds. Molds are 

essential to stamp or bend metal, and to mold plastic. But 

designing molds relies largely on experience. You can't 

learn how to design a mold just by studying textbooks. 

uapanese manufacturers have an acknowledged reputation for 

t1,eir excellence. And this reputation for reliability is 

supported by their superior mold technology. Some time ago, 

Germany (the former West Germany) would be mentioned when 

there was talk of molds. But today Japan is the clear leader 

in this field. 

It is a surprisingly little-known fact that the press molds 

used by Ford in the United States to manufacture their 

Lincoln luxury cars are supplied by a Japanese manufacturer. 

This Japanese manufacturer has a 3,000 ton press that it 

uses to test finished molds. Ford buys not only the molds, 

but parts processed using this giant press as well. 

The rise of Japanese mold technology to the number one 

position in the world is largely due to advances in CAD/CAM 

(computer aided design and manufacturing). These advances 

have greatly reduced the time required to deliver the 
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finished product. It is no wonder that clients are pleased 

when something that used to take six months can now be 

finished in three. 

once a mold is made, it is often necessary to make 

corrections when one comes to the actual stamping st~ge. The 

ability to make these corrections freely by computer has 

also contributed to the competitiveness of Japanese 

manufacturers. Now orders pour in not only from Japan, but 

from overseas as well. 

If jn addition to CAD/CAM, Japan's excellent NC {numerical 

control) technology is applied, products can be manufactured 

to micron (one one-thousandth of a millimeter) level 

tolerances. To someone like me who is familiar with how 

things were in the old days, it seems like a dream come 

true. 

With the technology advanced to this point, mold 

manufacturers who do things the old way -- drawing designs 

by hand -- cannot survive. 

In Germany, the apprentice system still remains as a strong 

presence. It would appear that it is djfficult to replace 

human knowhow, which was their most precious asset, with 

computers in such an environment. Their slowness in adapting 
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to CAD/CAM is one of the biggest reasons for the collapse of 

the German mold manufacturers. 

But what about America, you say? 

As I was looking at statistics on machine tools the other 

day, I saw that America, which had boasted the world's top 

production volume in 1981, has now dropped to number five. 

The American machine tool industry entered its peak period 

from about 1974 onward. It is said that this was the first 

or second most profitable industry in the United States. 

The industrial world was subsequently overtaken by a rash of 

corporate mergers and acquisitions (M&A). Many of the 

machine tool manufacturers were small- or medium-sized 

companies, making them tempting targets for buyouts. They 

were snapped up one after another b::z· large cc.mglomerates in 

purchases of publicly offered stocks (takeover bids). 

However, the favorable conditions in the machine tool 

industry began to change for the worse around 1982. This led 

to downsizing of workforces and organizations, and in some 

cases complete abandonment of the field, in the name of 

"elimination of non-performing sectors." 

The American manufacturers were unlucky in that this was 

precisely the period when NC was gaining ground. In the 
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United States, where rationalization was the word of the 

hour, companies neglected to keep up with this new 

technological revolution, and the various manufacturers 

eventually lost their ability to compete. 

Up until this point, the Japanese manufacturers have been on 

the right track. But technology continues to advance. If the 

Japanese manufacturers try to maintain the status quo, they 

will be left behind. And in the mold industry, where human 

experience is the most precious asset, investment in 

personnel is everything. 

For several years now, the term the "three D's" (dirty, 

dangerous, demanding) has been a popular buzzword. Young job 

seekers have been avoiding the mold manufacturers. 

Japan's superb mold technology is the foundation of Japan's 

manufacturing industry. It is the true sustenance of that 

industry. You might have lots of semiconductors, but without 

molds production will not advance. This year on the hiring 

front, it is buyer's market for the corporate side. I hope 

that those in the mold industry will make T.he most of this 

opportunity. 

Industry Should Of fer Bold Cooperation to the Clinton 
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Administration. 

President-elect Clinton devoted many pages in his campaign 

literature to science and technology policy. It argues the 

following: In order to achieve a more prosperous life for 

our children and grandchildren, strong policies promoting 

science and technology are needed. In addition, if we can 

combine America's abundant natural resources with superior 

technology, we can build the world's most prosperous 

economy. 

According to these materials, one half of the applications 

for U.S. patents last year (1991) were made by foreign 

corporations. In addition, five Japanese companies were 

among the top ten. In contrast to Japan's 662 billion 

dollars in investments in plant and equipment, the total for 

American corporations was just 550 billion dollars. Since 

the Japanese economy is 60 percent as large as the American 

economy, these figures clearly highlight the strength of 

Japanese investment in plant and equipment. If things remain 

like this, the competitiveness of the American manufacturing 

ind~stry will continue to decline. 

In this manner, the campaign literature uses Japan as a 

60 



Tl0020-E.945 (English) XW-648 

basis for comparison in every imaginable field, and calls 

out to the American public to make the United States more 

competitive. 

This argument should not be dismissed as mere campai~n 

rhetoric. The Clinton administratior. will of course begin to 

lower taxes on investment, and will probably also beef up 

aid for technical development in the industrial sector. 

Also, these materials also touch on the issue of education. 

The most popular fields among university students are law 

and art. In contrast, fields such as physics and engineering 

are among the least popular. What's more, many of those 

interested in studying science and technology are foreign 

students. Most of them return to their homelands as soon as 

they graduate. This makes the shortage in the United States 

of graduates in science and technology related fields even 

clearer. These types of issues were rarely brought up in 

past presidential election campaigns. 

When President-elect Clinton touched on the issue of the 

trade imbalance between Japan and the U.S. during the 

campaign, he clearly stated that he though three-quarters of 

the blame belonged to the United States. Reading this text, 

which is really a collection of comments made during the 
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campaign, it becomes clear that Clinton has a clear grasp of 

America's problems and is trying to find a way to break out 

of the vicious circle that has prevailed until now. In 

addition, the content of the text is powerful. The word 

"Japan" appears eleven times in this short 17-page pamphlet. 

And Japan is cited as an example of success. 

But the problem is the reaction in Japan to such a Clinton 

Administration. The news and other sources contain many 

arguments in which Japan sees herself as a victim, and state 

that it is likely that pressure on Japan, both tangible and 

intangible, is sure to increase. But Clinton is saying that 

he wants America to learn from Japan. 

Professor Deming, the authority on quality control, is 

another person who is alarmed at the decline in 

competitiveness of American corporations. Using the 

Baldridge ;,ward which is awarded to American corporations 

with excel1ent total quality management (TQM) programs, as 

an example, he argues that American companies need to work 

harder on the quality control problem. Many examples of 

successful Japanese corporations appear in Professor 

Deming's work as well. He says America must learn from 

Japan. 
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It made me very happy to read these materials because they 

are saying the same things I did in my book "Frank Talk for 

the Hollowing American Economy," which was published by the 

PHP Research Institute in 1985. I'm not sayin~ that I'm a 

great doctor. It is only natural that different doctors 

would come to the same diagnosis after examining the same 

patient. 

When I hear a thesis such as the preceding, I feel that I 

must urge Japanese corporations to do their utmost to assist 

American industry revitalize itself. Today, with the end of 

the Cold War, a shift in emphasis to the economic field is 

occurring in the United States and in other countries around 

the world. 

Many object to cooperation with the United States in the 

area of security, but there shouldn't be as much resistance 

to cooperation in the economic field, should there? Japan, 

which had become one of the poorest countries in the world 

after the Second World War, soon became a developing country 

and now is one of the world's preeminent economic powers. 

Much of this progress was accomplished thanks to American 

assistance. We should cooperate in a substantial way with 

the efforts of the Clinton Administration, partly as a way 
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of repaying our debt of gratitude. 

Happily, TQM is also being adopted by Japanese companies and 

is achieving significant results. In addition, there are 

many areas of technology where America frankly acknowledges 

the superiority of Japanese corporations. I propose that the 

people of Japan agree to build a cooperative relationship 

with the United st~tes in these areas. 

In answer to a position such as mine, some will say that I 

do not fully grasp the realities of the situation with 

regard to international poli~ics and international 

competition between corporations. But the world is changing 

rapidly. I have great expectations regarding Clinton's 

youth, and I feel that showing the intention to cooperate is 

a sound plan for the next one hundred years. 
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